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Some things can’t be revitalized, no matter 

how many “boosters” are used—you have to face it, 
you can't get that original quality back again. 
However, a worn out, faded television 

pi ture can be done away with— 

because Du Mont has a Perfect Replacement 

for an old picture tube. To go even further, a 
Twin-Screen Hi-Lite* picture tube will give a brighter, 
sharper, sparkling new picture—for a cost no 
greater than that of ordinary aluminized picture 
tubs For picture pe rfection, for the 

perfect replacement, insist on Du Mont. 


The ultimate in aluminized picture tubes. 


oU MONT 








CATHODE-RAY TUBE DIVISION, ALLEN B. DU MONT LABORATORIES, INC., CLIFTON, N. J. 


I Will Send You A 


SAMPLE LESSON FREE 


to show you how easy, practical if is fo 


Train at Home for Good 
-\ Radio-Television Jobs 


’ 


Make $10, $15 a Week Extra 


Many men I train fix neighbors’ Radios, 
make extra money, soon after they en- 
roll. Actual equipment you build gives 
you practical experience. 


America’s Fast Growing 
Industry Offers You Good 
Pay Plus a Bright Future 


TRAINING plus OPPORTUNITY is the 
PERFECT combination for ambitious men. 
Let me send you a sample lesson from my 
course to prove you can keep your job while 
TRAINING at home in your spare time for 
better pay and a brighter future. I will also 
send my 64-page book to show you that Radio- 
Television is today’s field of OPPORTUNITY 
for properly trained men. 


Television’s Growth is Making 
More Jobs, Prosperity 


Radio is bigger than ever and television is growing 
fast. Government, Aviation, Police, Ship, Micro- 
wave Relay, Two Way Communications for buses, 
taxis, railroads are other growing fields for Radio- 
Television trained men. 


Mail Coupon—Find Out About 
This Tested Way to Better Pay 


Take NRI training for as little as $5 a month. 
Many NRI graduates make more in two weeks 
than the total cost of my training. Mail coupon 
today for sees Lesson and 64-page Book—Both 
FREE. J. SMITH, National Radio Institute, 
Dept. 6¢ ee Washington 9, D.C. Our 40th Year. 
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full time. I love my work and 
right. If fellows knew what 
investment NRI is, they w 
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You Learn by Practicing aust VETERANS 2%, 


4 
with Equipment | Send <u Fy Good for Both—FREE 
( Nothing takes the place of practical oe S coamaen inatute, Wehington DC. 


Ze experience. That’s why NRI train- Mail me Sample Le: 
ing is based on LEARNING BY oN amare 
1 DOING. My training includes | ae ee 
kits of parts which you use to 
build equipment and get prac- | 
tical experience on circuits ' Address————______ 
common to both Radio and | : 
Television. Shown at left is the ! City 
low-power Broadcasting Trans- | VETS 
mitter you build as part of my 
Communications Course. 
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Get the best! 


Get National Schools’ SHOP-METHOD HOME TRAINING! 


Start now! Why wait around for that raise or promotion 
that may never come? Get started now in high-paying 
TV-Radio-Electronies! National Schools‘ SHOP METHOD 
Home Training prepares you for success in a top-salary 
job or in your own business. You learn all three. . Televi- 
sion,Radio, Electronies...in one complete course. Our Shop- 
Tested lessons and manuals help you master all phases in 
shortest possible time! Send coupon, find out today! 


WHY NATIONAL SCHOOLS LEADS THE FIELD 
Located in the ‘‘Television Center’ of the world, our staff 
is in close touch with latest developments and opportun- 
ities. We give you personalized job placement assistance. 
We also give you confidential help with both technical and 
personal problems relating to your training. We show 
you how to make Part Time Earnings as you progress. 
Whether you live 30 miles away, or 3,000, you will always 
be pleased with our prompt, friendly service! 

DRAFT AGE? Our home training helps you achieve special- 
ized ratings and higher pay grades if you go in service. 





30 MILLION TV SETS 


need regular repair! Color TV 

means more sets than ever be- 

fore. NOW is the golden oppor- 

tunity to cash in on this multi- 

billion-dollar industry.Or‘‘write 

your own ticket” in broadcast- 
ing, manufacturing 
and other special- 
ized phases! 


YOUR AGE 
IS NO 
OBSTACLE! 





Send for 
FREE LESSON! 


FREE BOOK & SAMPLE LESSON 


will convince you! 


SEND COUPON TODAY! 


ca YOUR FUTURE 
IN RADIO 
,2 TELEVISION 
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We ee ssted-Multitester' Pl] 
to build Oscillators, Receivers, Signa enerator 


uity Checker, Combinati n Short W ind Sta 


lus parts 
Co ntin- 
ndard 


this equipment is part of 
NO EXTRA CHARGES! 
NATIONAL SCHOOLS, 
world-famous technical 
trade school. Now in our 
50th year! La 


mitts 
mpage 
NATIONAL eamenae 


TECHNICAL TRADE TRAINING SINCE 1905 


Ties || 


LOS ANGELES 37, Calif. * CHICAGO: 22 W. Madison St. 
IN CANADA: 811 West Hastings Street, Vancouver, B.C 

@ APPROVED FOR G.I, TRAINI 

e BOTH HOME STUDY AND RESIDENT COl 


MAIL NOW TO OFFICE penal you! 
mail in envelope or paste on pc 


NATIONAL SCHOOLS, Dept. 
4000 SOUTH FIGUEROA STREET on 22 
LOS ANGELES 37, CALIFORNIA CHICAGO 2, ILL. 
Please rush FREE BOOK, “‘My Future in Radio-Tele- 
vision-Electronics,”’ and FREE LESSON at once. I un- 
derstand there is no obligation, and no salesman will call. | 


RSES OFFERED 


RG-36 
WEST MADISON ST. 


NAME a BIRTHDAY 19 
ADDRESS ; 
CITY 

Check if interested ONLY in Resident Trainir 


VETERANS: Give date of discharge 


ZONI STATE 


it Los Angeles | 











TUBES FOR THE 
FINEST IN HI-FI 


Almost without exception, makers 
of the finest high-fidelity 
depend upon Tung-Sol Audio Am- 
plifier Tubes to help deliver the 
performance expected of their 


sets 


products. 

Througl. these tubes—the “5881” 
and the "6550"—Tung-Sol clearly 
demonstrates its ability to meet 
and maintain high-fidelity's criti- 
cal design requirements in volume 
production. 

This achievement is indicative of 
the quality and dependability 
of Tung-Sol Hi-Fi, Radio and TV 
Tubes... 
largest independent electron tube 
manufacturer. Tung-Sol Electric Inc. 
Newark 4, N. J. 


* TUNG-SOL 


ELECTRON TUBES 


products of America's 





Tung-Sol Automotive & Electronic Products 
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ROBOTESTER, an “electronic ervice 


technician” once considered a fit subject 
for an April Fool hoax (Electronic 
Brain Servicing, RApDIo-ELECTRONICS 
April, 1950) has arrived. The auto- 
matic teste! Taster, lighte1 ore com- 
pact than any other unit of its type 

Was announced by Stephen D. Lavoie, 


pre sident of Lavoie Laborat es, Mon 
ganville, N. J. 


The Roboteste1 ( ¢ oto) 
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pared by an engineer and 
mat for the tests for a particular piece 
of equipment. Tolerance 


wider, can be set to reject or pa 


TRANSLATORS to pick up 
stations and rebroadcast their television 
programs on any of the 14 upper uhf 
channels (70-83) have been proposed by 
the Federal Communication 
sion. The translato1 
obtain permission from the originating 
station but would not be required to 
specified schedule. 
Translators are low-powered stations 


vhf or uhf 
] 


Commis- 


would have to 


operation 


SIX NEW TV STATIONS 


KRMA-TV De ( 
WSAV-TV Savar ( 
KHPL-TV Hayes ¢ 
KBST-TV Big S 
KHAD-TV Laredo 
KOSA-TV Odessa 


WJPB-TV, Fairmo 
nel 35; WCOS-TV, ( 
channel 25, 
channel 34, have gon: 

WTVU, Scranton, Pa., | 


and KANG-T‘\ 
of 4 


ing on channel 73 but left the a 
» . + 2 « ] | + 

convert to channel 44. I 

sume operation and 1 


struction-permit statu 
Canada’s 33d CKGN-T\ 

North Bay, Ont., channel 10, ha 

on the air. 
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LEARN 
UTOMATION 


TELEVISION 


RADIO « ELECTRONICS 
FASTER and EASIER with the aid of 


_ THESE TWO D.T.I. 
EXCLUSIVE FEATURES 











‘ 
Exclusive! DeVry Electro-Lab*, and } OPPORTUNITIES ARE GROWING 
iS i ‘ Right this minute Automation ping up on many 
Home Movies Speed Training CMTS 9 unskilled jobs. Right now, the field of Automation- 
Electronics, Radio, Television, Electro ; has advanced 
Only with DeVry can you get the speed and ease from last year—that's why it mart to insist on 1956- 
of training which the Electro-Lab affords. Through model training 
its transparent base you see both top and You need training that's up-to-date, yet down-to- 
bottom of a circuit. You follow any wiring — -. Pew a tenis ay oe bgp d poh es 
. vt essentia rinci es xe in if program ats 
1 | diagrem pleced underneath. Cuts dewn based on poor Bs aaeaieid alleen That's the kind of 





time-wasting soldering! You use quick- 
operating spring connectors. Understand- 
ing of each circuit is faster better 
by this method 

You see principles, too, with DeVry 
home movies. You watch electrons on the 
march; you run the projector as slow or as 
fast as you want. All this with many mod- 
ern, easy-to-read, fold-out diagrams right 
alongside reading matter, re-edited often 
to include current developments. You get 
frequent consultation. That's why training 
is so practical, so interesting, so thorough, 
at DeVry. *Trade-mork 


training you need—the kind DeVry offers you 







Why DeVry Tech Training Wins 


Thousands of D.T.!. men have finished their training, and 
stepped out into good jobs —familiar with the operating 
principles of modern commercial equipment, in step 
with current commercial techniques. They can do their 
jobs because they have been doing something very 
similar in DeVry training! Over 300 practical projects 
developed from 16 shipments of equipment. They have 
built their own instruments. They have learned from 
highly-trained instructors who take a personal inter- 
est. That's why the DeVry method o muchin demand. 












NO PREVIOUS TECHNICAL 
TRAINING NEEDED! 











Build, Use, and Keep Your Own Equipment 








DeVry prepares you tt ghly, even though 
To measure voltage and resistance you'll need you have never wired up oa circuit; even 
a high-quality Vacuum Tube Voltmeter. To though you are not familiar with electricity 
analyze pulses and waveforms of modern cir- You learn in your own home, build your own 
cuits, you'll need a commercial-type 5-inch laboratory equipment, broadcast from room 
Oscilloscope. No need to buy such expensive to room in your home. Earn while you train— 
equipment—you can build it— you know every connec- 7 Vall) mit .4 = scores have paid for the rse by servicing 
tion in it. You'll use it all through your training, and in VOLTMETER => : TV and Radio sets in their spare time. And 

DeVry helps you get started when you'retrained 





a profitable electronic career later. Let us give you all 
the facts—prove to you why DeVry training is better! 


é FREE! Get Free Information Folder. 


d Just Mail us the Coupon Te 


: Electronics Training 
Centers” 


95 DeVry 13 4:1 y 
j Technical 4 1) mf Th as 
ier te | fee es a | 7 
Ge) (Ee tibes: 
Member of National Home Study Council 


DEVRY TECHNICAL INSTITUTE — 


CHICAGO 41, ILLINOIS City = Zone State 


D.T.1.’s training is available in Canada 


DeVRY TECHNICAL INSTITUTE 
4141 Belmont Ave., Chicago 41, II! Dept. RE-3-M 


| would like complete facts including “89 Ways 
to Earn Money in Television-Radio-Electronics.” 
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““UNIDYNES” 


are the only small size, 
all-purpose moving coil 
Dynamic Microphones that 
reduce the pickup of 

random noise energy by 67%. 


The Unidynes, 55s and 
556s, simplify P. A. 
installation ... enhance 
your reputation... insure 
customer satisfaction by 
eliminating or reducing 
callbacks due to critical 
gain control settings— 
often necessary when 
conventional microphones 
have been installed. 


No wonder the Unidynes 
are used the World over— 
more than any other 





microphones—for 
finest quality 
> public address... 


theater stage 
sound systems 
... professional 
recording 

.-. remote 
broadcasting. 


SHURE BROTHERS, Inc. 


Microphones and Acoustic Devices 
225 W. Huron St., Chicago 10, Illinois 
Cable Address: SHUREMICRO 





J | THE RADIO MONTH 


LIGHT AMPLIFIERS, far more sen- 
sitive than anything previously known, 
have been announced both by the Air 
Force and Bendix. The Air Force device 


picks up the little light available under 
“darkness” conditions and focuse it 
upon the sensitive surface of an image 
intensifier (RADIO-CRAFT; August, 1948 
page 23) which transforms the photor 
to electrons, accelerates the and us¢ 
| them to produce a second image similar 
to the picture on a TV screen. The se 
sitivity of the device wa ited te é 


] 


at least 1,000 times that of a stand 
T\ camera, 


Not as much information i 

on the Bendix ampliher, vhict 

works on television principle \ can 
era with a standard imag orthicon 
tube picks up the image and transmit 
it over a closed circuit throug! mpli 
fiers to a viewer unit. Special advanced 
circulty permits the ewer to see al 
image more than 40,000 time is br ht 


a the object canned, 


FM MULTIPLEXING went on th 
recently when WFLY, FM 


let of The Record Ni 


Stator 


New York, broa t the 

cial program of this type in the | 
State Without affecting the stat 
regular broadcast, a second 


was simultaneously transmitted “piggy- 





equipment installed in 
Standing, left to right, K. 
WFLY chief engineer; 
Halstead, president of Multiplex 
Goodrich, WFLY man- 


Multiplexing 

WFLY. 

Schabinger, 

W.S. 

Services; R. C. 

ager; B. Lord, Multiplex Services’ chief 
engineer. 


back” over WFLY’s wavelength. The 
second program co ild be received only 
by special receivers designed this 


purpose and will be used for 


ransmit- 
ting background } 


music for banks, res- 


taurants, factories, ete 

This type of transmission, authorized 
last year by the FCC, permits FM 
broadcast stations for the first time to 
transmit simultaneously programs not 


intended for the general public 


TV SET REPLACEMENT BOOM ex- 
pected in 1956. Based on the 
of 1,630,000 TV sets 
and 2,370,000 in 1955, by 
Mansfield, Sylvania’ 
this year 


estimate 
scrapped in 1954 
Frank W. 
earch di- 
hould be a banner 


sale 


rector, 





televi or ile () 
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tor 
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are scrapped whet 
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194849 should ( 
pl ment i LO5¢ 





Calendar of Events 


trd Annual Cleveland Electoni Conf 
ence, Marct Oo 
err te Ur 
IR} Show Marcl 
t Pa 


Exhibit of Airborne Electrical Apparatu 





Components and Auxiliary Equipment 
} t¢ D . we | 
Apr 1, | 
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netic Amplifiers, 
ist ‘ « N 
13th Annual Radio Component Si! 
April & 
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the crystal detects 
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ing World War | 
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a fellow 
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scientific 
author of a 


number of 
merous papers, and ho 
100 U. S. patents. An 
(W1FUR), some of hi 
polarization first 
magazines. 
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WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME IN SPARE TIME UNTIL YOU GET 


YOUR FCC 
LICENSE 


lf you have any practical ex- 
perience—Amateur, Army, Navy, 
radio, repair, or experimenting 













INCL UVOE 
“DIN 
HERE 1S YOUR GUARANTEE OUR 


HERE 1S YOUR GUARANTEE tv Engi héer ing TRAINING ANO } 


mercial License exam after complet- COACHING 


ing our course, we guarantee to continue your 
training, without additional cost of any kind, 
until you successfully obtain your Commercial 
license 














EMPLOYERS MAKE JOB OFFERS LIKE THESE 
TO OUR GRADUATES EVERY MONTH! 
EFFECTIVE JOB-FINDING SERVICE HELPS CIRE Bri 
TRAINEES GET BETTER JOBS. HERE ARE JUST C 
A FEW RECENT EXAMPLES OF JOB-FINDING , 
RESULTS: West Coast M 


ELECTRONICS TECHNICIAN 


AIRLINES of the ff that come to our 





An Approved 
Member 


INDUSTRIAL ELECTRONICS 


















HERE'S PROOF FCC LICENSES ARE OFTEN SECURED 
IN A FEW HOURS OF STUDY WITH OUR COACHING 








AT HOME IN SPARE TIME: MAIL COUPON Now! | 
Nome and Address License Time ae ° ' 
A/1C Ronald H. Person = | 
M San . Ist Class 25 Weeks Cleveland Institute # Radio Electronics 2 
Milton L. Geisler, ET3 2 Desk RE-S9—4700 Euclid Cidg 
f Ist Class 26 Weeks a Cleveland 3, Ohio i 
Morvin F. Kimball <2 : i 
fayett Panssinws 2nd Class 21 Weeks Ane 
L. M. Bonino i] i 
} AFB peheneeeeeesens ce Gee 16 Weeks 4 | 
John E. Hutchison i — ae 
E field, W. Va..ceee stones OP Gia 27 Weeks - ' 
; '* i 
CARL E. SMITH, Consulting Engineer, President ; city i 
A ie] kN RESO 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS : essai ee > 7 1 


Desk RE-89, 4900 Euclid Bldg., Cleveland 3, Ohio pnp te ap : 
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Dear Editoi 
Mi Hartley’ eft 
page 14) to my KF 
(1922-33) evoked 
Johnstone, the chief 
He had discovered 
using recording sour 
glass diaphragms, 
best suited each part 
recording purposes. W 
co microphones, amplifie 


ligh Fidelity etc, for this work, he 1 
PHILCO ‘ ‘ that his experience n 
»eee useless. Yet he neve 
. periments. Instead he 


famous manufacturer of Hi-Fi Phonographs, Radio and Television that was to prove 
on when during seve 


CHOOSES GENERAL INDUSTRIES ing expeditions, | 


Simotthe Vier titles. To me Mr. John 





rank a one of the 
evel knew 
While at Edison Bell I 


Tractrix horn hape ( 











Ss this was incorporate 
PHONOMOTOR corner horns for do 
Thank you Mr. Aug 
Philco specifies GI phonomotors as original things you said ab 
equipment in its world famous line of top quality ; 09, page So) ane 
-f: ‘ ie for calling attentior 
Hi-Fi record players for a good reason, In this + Aiaeses ne 
highly competitive field where quality, perfor- 3 SPEED HI-FI MOTOR Wieuke sles tn i 
mance and economy really count, long experi- Other General In- owner of the Lowtl 
ence has proved to Philco that it pays to rely — dustries AC induc- Co.) fe ling atter 
on G/! So when you have an original equipment "9" "ype motors tor Ren etn aes 
A - applications rang- coll udspeake) (1 
or replacement requirement, take a tip from — ing from 1/40 HP ca Shh to. ie } 
Philco and ... specify Gi! to 1/1100 HP. 1955. page 14) fe 
done more an M 
Write today for specifications and quantity-price quotations. be 55, page 
that I ha ta I I 
trich for making 
CB ine GENERAL INDUSTRIES co For a speaker 
- - another firm ho 
diaphrag 
DEPT. GE « ELYRIA, OHIO eet he 
i on a ea f 
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sii eaniite siden Before the war, wher 
Look what RADIO-ELECTRONICS idciaietie’ sel: seni 
has in store for you in the months ahead .. . company, and Mr. C] 
7 assistant, there had 
* BUILD THIS MINIATURE RECEIVER * UNDERSTANDING COLOR BAR arson 4 , . 
FOR MODEL CONTROI GENERATORS AllanNce etween | 
Sy Gates Turner By Robert G. Middlete little company. They 
* MORE ABOUT LOAD LINES * CLASS-B TRANSISTORS Reigns 
By Norman Crowhurst By Edwin Bohr amplifiers while we n 
* HIGH-GAIN TRANSISTOR AUDIO * BACKGROUND NOISE LEVEL RE- Apparently I did n 
AMPLIFIER DUCTION IN MAGNETIC RECORDING | | quite clear to Mr. Hartley 
* TROUBLESHOOTING AGC CIRCUITS * LOSS OF SYNC IN DC RESTORERS my business arrangement vith | 
By Cyrus Glickstein y James A. McRoberts th I li j t 1] ut. TI am 1 
* TRANSISTOR OPERATED * INEXPENSIVE CIVIL DEFENSE a wo eee oe oes ae ae 
GEIGER COUNTER RADIATION METER agreement between Mr. Cl 
By Thom as G. Knight By E. N. Kaufman 
3 company was 1 re complicate 
The APRIL issue of RADIO-ELECTRONICS goes on sale March 22d os Se semble i 
sas cluded commissions on sal 
at better parts distributors and newsstands. I ‘ndebted to Mr. H ; 
am iInaebtec o My? artiev fo. 
SUBSCRIPTION RATES | epleited way te which he champice 
One year $3.50 Two years $6.00 Three Years $8.00 ; : € = ampio 
25 WEST BROADWAY NEW YORK 7, N.Y. _ _- Se eae 
(Continued on page 14) 
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35 
ere’s a NEW ome, 


Way to Reach 
the Top in 
TV SERVICING 


All-practice method— 
professional techniques, 
skills, knowledge of 


circuits. ete. 


Includes 17° picture tube, all other 


tubes, components for a TV Receiver, 
Scope, Signal Generator, HF Probe. 
Low Introductory price under $200, 
on easy terms. Mail Coupon today. 


F YO 


know basic Radio-Television principles but lack experience 


ITAVE some Radio or Television experience, or if you 


NRIs new Professional Television Servicing course can train vou 
to go places in TY servicing. This advertisement is your personal 
invitation to get a free copy of our booklet which describes 


this training in detail. 
LEARN-BY-DOING 


This is L006, 
components, all tubes, including a 17-inch picture tube, and com- 


“ALL THE WAY” 


learn-by-doing, practical training. We supply all the 


prehensive manuals covering a thoroughly planned program of 
ry 


quickly. You see how various defects affect the performance of a 


practice. You learn how experts diagnose receiver defects 


IV receiver—picture and sound: learn to know the causes of 
defects, accurately, easily, and how to fix them. You do more 
than just build cireuits. You get practice recognizing, isolating, 
and fixing innumerable TV receiver troubles. 

You get actual experience aligning TV receivers, diagnosing 
the causes of complaints from scope patterns, eliminating inter- 
the TV 


signal, obtaining maximum brightness and definition by properly 


ference, using germanium crystals to rectify picture 
adjusting the ion trap and centering magnets, ete. There isn't 
room on this or even several pages of this magazine to list all 
the servicing experience you get. 
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CHF AND COLOR TV MAKING NEW BOOM 
Installing front-end channel selector striy » LIITE-VULE 
Litt ‘ problems and 

! naltk 


Velevision receivers and learnin 

their solution is part of the practices 

coming color ‘TY 

hind of knowledge and experience w training gives. 
GET DETAILS OF NEW COURSE FREE 


Onee sin T\ servicing, we invite 


area. To cash in on the 


again—i you want to go place 


you to find out what you get, what 
you practice, what you learn from 


NRIs Professional 


Velevision Servicing. See pictures of 


new course in 
equipment supplied. read what vou 
practice. Judge for yourself whether 


this training will further your am- 
bition to reach the top in ‘TV. serv- 
We We bhe- 


many top TV 
of this 


img believe it will 


lieve of tomorrow s 
servicemen will be graduates 


Mailing the 


volves no obligation 


framing oupon  in- 


National Radio Institute, Dept. 6CFT 
loth and U Sts., N.W., Washington 9, D.C, 


Please send my FREI Hlow to Reach the Top 
in TV Servicing.” | understand no salesman will call 


copy of 


Name 
Address 


Zone 











the first really new pickup in a decade 


Made by perfectionists for perfectionists. 
The FLUXVALVE is literally the 
cartridge of the future, its unique 
design meets the demands of all 
presently envisioned recording 
developments, including those utiliz- 
ing less than 1 mil styli. 


There is absolutely nothing like it! The 
FLUXVALVE Turnover Pickup pro- 
vides the first flat frequency re- 
sponse beyond 20kc! Flat response 
assures undistorted high frequency 
reproduction — and new records 


For a new listening experience, ask your deater to demonstrate the new FLUXVALVE...words cannot describe the difference 


“FOR THOSE 
WHO CAN 


DIFFERENCE” 








retain their top “sheen” indefinitely, 
exhibiting no increase in noise... 
Even a perfect stylus can’t prevent 
a pickup with poor frequency char- 
acteristics from permanently dam- 
aging your “wide range” recordings. 
With this revolutionary new pickup, 
tracking distortion, record and stylus 
wear are reduced to new low levels. 
The FLUXVALVE will last a lifetime! 
It is hermetically sealed, virtually 
impervious to humidity, shock and 
wear...with no internal moving parts. 


PIONEERS 


LONG 
'In HIGH FPFIDODELITY 


Sfluxval VE 


PICKUP 





The FLUXVALVE has easily replaceable sty 
The styli for standard and microgroove record 
playing can be inserted or removed by hand, 
without the use of tools 


but you wi 


PICKERING & CO., INC. 


OCEANSIDE, 


tSLANODO, N.Y. 


» +». Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. W-9. 
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A REVOLUTIONARY IDEA 


"...the greatest thing that has happened for music-lovers 


since the introduction of long-playing records"—DEEMS TAYLOR 





* YOU GET A 12-INCH 333 R.P.M. 
RECORDING OF A GREAT WORK OF MUSIC WITH AN 
OUTSTANDING ARTIST, ORCHESTRA OR CONDUCTOR... 





UNDERSTANDING OF THE WORK 


“Music“d pprecia tT 


new ( l rig 
| 10 by the Book-of-the-Month 
tw 1 rl Tir | t 
| 
1! 


nnounce d 


c3 h told 
| build ‘ 
1] a { 
n ad 
Il tl t vorks whicl 
nized as being ne ties in 
basic” record library nd s¢ 
If 
enable music-lover partic tlarly 
where there are voung persot n the a 
familv) to increase their enjovment and 
understanding of th 
and indeed all the music tl | 


nh; 
yned 1 


HEART OF THE IDEA — MUSICAL 
ILLUSTRATIONS ~— Theten inch record 


ing sensibly takes the place of the ADEMONSTRATION OFFER 


time-honored printed “program not 
—almost necessarily inadequate, and cril 


usually impo sible to follow by persons 


who have had no formal musical train now 

ing. By contrast, this new idea now en to | 

ables the writer of program notes to CIATION 

show you, by having a full orchestra — year, from amond at least 


demonstrate the main features of the 
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*K ALWAYS ACCOMPANIED—AT NO 
EXTRA CHARGE—BY MUSICAL 
PROGRAM NOTES—THAT IS, A 10- 

INCH RECORD OF COMMENTARY, FULL OF MUSICAL 

ILLUSTRATIONS, TO ENHANCE YOUR ENJOYMENT AND 


on Records 


EVERY MONTH a 


FOR EXAMPLE 


LEONARD 
BERNSTEIN 
DV¢ " AK'S 


New ‘World Symphony 


AND ALSO PROVID THI 


|| 
W] 
| 
i 


MUSICAL PROGRAM NOTES 


J 
“~ 





BOTH RECORDS 


Given to you 
IN A TRIAL SUBSCRIPTION 





rd and the 10-inch M 


yed at the right will be sent you at 


1a trial subscriptic n 


UV 


nly two other Mus 





—if you agree to buy t her Music 
Appreciation selections d o the next year 
PLEASE RETURN ONLY IF YOU HAVE A R.P.M. RECORD PLAYER 
MUSIC-APPRECIATION RECORDS R 
¢ © Book-of-the-Month Club, Ir 
345 Hudson Stree t, New York 14 
\ 
LDDEI 5S 
ek i 
MAR 67 
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CORRESPONDENCE 


My understanding 


grew in the mid-Twe 
ing magnets for dy? 
ters in which max 
flux density was n¢ 


Lins Announcement 


New Sonotone 2 | 
and providing adeq 
“3” Series SUPER-FIDELITY seal a Soe 


the 


maximum 


matter of 


ime dominat 


] 
cooling 


o 
Ceramic Cartridges iealinans, ¥ wand a0 
the 
with a twin diarphra PA 
weather p) 
W hen 


commercial moc 


Turnover Model, 3T +} war , 












Actual Size, 1-7/16 inch 
Single-needle Model 3P clear that excited 
also available be regarded : ob 
Chave and I were « 
_ sion of the « é 
¥ that we worl em 
Sl¢ nal I 
when we vw ! 
the ce il bloc} 
= Chave referres 
% . f are nad the 
;' 4 PM spe 
fiy In ne } 
} coolit ' - 
Lowther inuf 
r se 
* Super compliance (2.0 min.)—drops - Howeve 
distortion below “negligible” point. ae in spite of the 
t} 


* Super response-flat from 20 to he many inter? 


15,000 cycles, without equalization! er ‘magne ! 
Lime t r ell 
PARDON US IF WE CALL THEM “REVOLUTIONARY”... viding adequat. 
rie part ) 
but these cartridges obsolete pre-amplifiers, equalizers, and old-style pickups! detai sass , 
erable experin 
If you’y tollo | the development o etic hum problen Fit oft f I I | 
ceramic c trid ince Sonotone pio used arms for what he has dor 
ne { them i 1Yoe VC know we’ Single need mo ly , ‘ 1 or 
made enormous advances $30.00 LIST. Turnove! i t ppl 7 f Cana 


diamond need $32.50 LIST. | with 
sapphire 

the “3” Dear E 
NEW SONOTONE AMPLIFIER I 


Recently 


cartridges equal, by test, to most velocit LIST PRICES 
ty pe Now SO! 


Series, which set utterly me 


finest 


presents 


standards of firmly believe 


performance, by all the measure ces Cut-throat 


We built this HFA 


excellence of Super-Fidelity ceramics. 


LOO to 1 the 


ments engineers know how to make dealer profits and: 


believe 





These new cartridges make the in/iv nt Hum. no ind that deale 
advantages of the ceramic type loom distortion are vir- are reaping enorn 
larger than ever. Cons det tual unmeasul ara hould he et 

abl t maximum old television set 

WHY A PRE-AMP? oer ° hese Se atadiatian Nek letnina the 
There is only one reason for a pre-ampli- 7 — IS 0.15°!Cab ing of net prices in 
fier—a velocity pickup puts out too feeble if pert facture) Why n 
a voltage to drive your amplifier directly solid ilnut or People in the trad i! 
Sut these Sonoton 3” Series cartridges solid mahogany, with solid | hed brass their net price WI 
deliver whopping 0.5 volts—roughly 50 pal cl. $117.50 NET. Similar co trol unit, tomer know how n h I 
times as much as most velocity types. So for use with power amplifier, $59.00 NET The “standard 
you can eliminate the circuitry, noi “Revolutionary” is a big word. But tl gain prices” is anotl 
space and expense a pre-amp involves. (If Sonotone developme pretty bi fortunately tube 1 


you now have a pre-amp, our simple 


adaptor permits immediate use of Sonotone 


Series cartridges in your pre 


sent 


EQUALIZING UNNECESSARY 


Sonotone “3” Series cartridges end equal- 


ization nuisance because ceramic cartridges 


respond to amount of needle movement 


not velocity. Result, they self-equalize. 


These new cartridges eliminate mag- 
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CORPORATION, ELMSFORD, N. Y. 
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ALLIE D’S 1956 value-packed 
324-PAGE CATALOG 


ALLIE 


p RADIO 


van. 
venue: curcaee ee. 


yoo mw. weeteem™ & vn enarket 1-680 





CATALOG HO. 158 


wenen om vant O17 


Featuring Super-Value Knight-Kits— 
top quality electronic equipment 
in precision-designed kit form 


BUY DIRECT AND SAVE 


EASY-PAY TERMS 
Use our liberal Easy Payment 
Plan—only 10°; down, 12 
months to pay—no carrying 
charges if you pay in 60 days 
Available on Hi-Fi and P.A 
units, recorders, TV chassis, 
test instruments, kits, Ama 
teur gear, etc. 
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HI-FI SPECIALISTS 


To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for ail 
the latest releases and largest 
stocks of Hi-Fi equipment 
We specialize, too, in TV 
supply—and are foremost in 
the field of Builders’ Kits 


the only COMPLETE catalog 


for everything in TV, Radio, Hi-Fi 


and Industrial Electronics 


Get ALLIED’s 
complete, up-to- 
with the worl 
of quality « 
lowest, mone 
buying ad\v 
shipment 
lowest price 
Send today for 
the bi 





Wd Mout Couple 


nents 


e Latest Hi-Fi Syster 
e P.A. Systems 
e Recorders and S 
Antennas, A 
Receivers, Transmitter 
e Specialized Ind 
Equipment e Test and 
e Huge Listings of 
Transistors, T« 


} send for the leading 
electronic supply guide 


I ALLIED RADIO CORP., Dept. 2-C-6 
100 N. Western Ave., Chicago 80, Il! 


(J Send FREE 324-Page 1956 ALLIED 


i Name 


: Address 


I es Zone 
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Dealers by the thousands are | _ 6 


making the SW KG fal 


to this great insulator idea! 


we mean 
business! 





New indoor antenna has 
aiding °\N) CH 


epyright 1956, Channel Master Corp. 














D, @)-trade mor tog Us Pot OFF 





insulators 


have this revolutionary 
2 in 1 design 


It’s a wood-screw insulator 
. it’s a machine-screw insulator 


...and it’s BETTER in both applications! 


STANDOUT insulators and buckles are already outselling 
all others — after only a few months on the market! This 
remarkable record provides positive proof of the solid ac- 
ceptance STANDOUTs have won among dealers all over 
the country. 


Why has the response to STANDOUTs been so enthusi- 
astic? BECAUSE they cut space and dollar investments in 
accessories by more than 65% ... BECAUSE they increase 
space and dollar turnover by more than 200% .. . BECAUSE 
they are easier to install, stronger, more durable. 





CHANNEL MASTER'S 





“0 (lide o-Matic 


INDOOR TV ANTENNA 


The Glide-o-Matic’s sensational low-loss gliding switch 
is different from all others! Provides highest electrical effi- 





ciency ... AND — it’s the most convenient to operate! 


Glide-o-Matic also gives you: 
e@ Maximum performance on all channels — VHF and UHF. 


e Weighted tip-proof base — with “can’t scratch” felt 
covering. 


@ Ready for COLOR TV. 


@ Powerful retail merchandising support. 


Available in Mahogany | with brass model no. 3700 
4 ‘ho hin o model no. 37013 

ee ry pre 

harmonies: Ebony with aluminum | model no. 3703 





SSEMB. 
S ley 


Reso 






























“T-Nut” buckle 
with 8 threads. 


More threads than 
any other buckle (nut 
type or extruded 


2 


8 full machined 


threads! Tighten ¢ 
hard as you want, 
you cant strip t! 





Pointed Screw makes 
positive contact. 
Strap won't slip while 
you re tightening 
Won't twist or slit 
mast after installa 
tion. Straps have ¢ 


venient taper-tir 





Ordinary standoff point. 
rv yeUe ey 
SONNY 
STANDOUT point. 


Needle-sharp point 
Finer thread, sharper 
point means easier 
starting eve 
hardwe »d. Minimizes 
possibility of splitt 


All i} J sizes available, including 
full o tment of slized hardware. 
See your Channel Master d tributor 








A performance hit 
with men... 


A style hit with 
women ! 


Glide-o-Matic 
practically sells 
itself. Smartly 
styled ... blends 
into any setting. 
Packed in colorful 
“tell and sell” car- 
ton with convenient 
“carry away” handle 


$9.95 


list 



















Also available: 


CHANNEL MASTER'S ALL-VU | sgs 


model no. 381, all-VHF, all UHF. Use 





WORLD'S LARGEST MANUFACTURER 











CHANNEL MASTER'S PRE-VU t- “ 


model no. 380 all-channel VHF. 


of TY ANTENNAS AND ACCESSORIES 
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plete. However, one 


TAPE F , 4 ‘TAPE RECORDERS usually in the more recent 
gECORDERS “ omitted. I have found nu 
of defective on-off switchs 


wow wey wane or a Th W k’’ ¥ termittent or open As tl 
7 ow They Wor sees nore, Be 








usually a me sto ve 
by Charles G. Westcott old one and sell the 
switch which we m« 


This is the book for everyone Pie aaa 0 sina ly 


aa ara 


P ° e 
interested in Tape Recording can be easily replace 

Now you can have an expert understanding of Rot oF 
tape recording. Explains magnetic recording Hemet, Calif. 


theory; describes characteristics of tape. Tells 
how a recorder operates; discusses motorboard 
mechanism,drive motors, volume indicators, bias TECHNOTE IMPROVEMENT 
oscillators, equalization circuits, amplifiers and 

All the Facts About magnetic heads— includes diagrams, photographs Dear Edit 


and schematics. Tells you how to get best fre In your Novembe 


TAPE RECORDING quency response with lowest noise, how to avoid Tect note ection « 


3 tape overload, how to obtain best bias settings; M Kel hicl , 
only »75 includes procedures for testing tape recorders ye eer enanne. 


and tape. The comprehensive book about Tape for vertical nois 
ORDER TODAY Recorders. 176 pages; 5'4 x 814"; over 150 illus- 21B1 chi 
trations. Postpaid, only $2.75 He recommend 
OKS USE HANDY ORDER FORM BELOW peaking ton 
sAMS BO , hers 9 
in cha of that 
keep you ahead Sams books cover every phase of | complaint ar ! 


Electronics for th ice technician, engineer, —_ 
ELECTRON SE astetsorcummmmnme maa eer seo wte che at 


many valuable Sams books available at electronic 
































arts distributors and leading book stores. ) Ul ‘ 
g 
tive 
‘dibhhhhhh USE THIS ORDER FORM [EDLELELLLL wana 
& a eri the 
7 TAPE RECORDERS— $ — mney ee Detection and Measurement -- elieve he cor 
rovides a basic understar ng of nuclear 
. HOW THEY WORK...... 92.75 science and its applications “Includes. @ | the trouble and t 
. ["] Transistors—Their Application in Television- full discussior = equipment 1 tect ~ len t | } 
© Radio-Electronics. ‘he first practical, com- tien’ foi sy i for detecting ar easur Lin : b 
s plete book on transistors; explains cir ing POG IeSOn he service tect a ey - : ‘ Ay 
® cuitry, installation, testing techniques be particularly interested in ct pters 1ea - \ the 1 
2 theory and servicing. 100 pages sx 8% ing with the circuitry ar »peration of the ¥ ; : we ( 
2 illustrated $1.50 many types of detec 1 devices ( Pages: . 
e ] Fundamentals of Color Television. An up-to -7 ’ « t ‘ ice 
. date explan se of ( a r'V, its theory Audio Amplifier Service Manuals cy ! er Ww I 
g operation, installation and servicing, with - F P oy 
. photos, block diagrams and schematics O Vol. 6. S« hemati¢ GIARFAMS, MIUSIFALIO“ . I 
> 224 pages » x 8'9"; illustrated $2.00 parts lists and invaluable servicing data a ; 
i on 36 amplifiers, 18 preamps and 13 tuners | Ton da, N. 
Lad Cc) Servicing TV Sweep Systems. Describes the produced in 1953-54. All data is based on ad 
e operation, circuit function and circuit vari analysis of the act al satan pment. 352 * 
. ation of vertical and horizontal sweep sys- iia Ok a 4) . $3 95 3 
7 tems common to most TV receivers. Tells tgs x ‘ : a 
- how to analyze circuits; trouble-shoots CT Vol. 5. Covers “4 ampli rs, 12 preamps, * 
® for you. 212 pages; 52 x 89"; illus- 14 tuners, 1952-53 + pages $3.95 w 
s trated $2.75 0 Vol. 4. Covers 75 amplifiers and tuners a 
Ld CJ Technical Dictionary. Over 4,000 definitions produc ed in 1951-5 . pages $3.95 « 
sal of radio, television, electronic, electrical oO Vol. 3. Covers 50 amplifiers and 22 tuners a 
-~ and radar terms. Includes valuable charts, produced in 1950. 352 pages $3.95 - , 
graphs, diagrams and symbols. Flexible A 
. binding for ‘‘on-the-job’’ use. 160 pages; Record Changer Service Manuals 2 ti iv’. Competi 
-- 44 x Bly” $2.00 O Vol. 6. Includes diagrams, photos, exclu : capable te hniciat 
& 0) TV Tes? Instruments. Tells how each instru- sive'‘exploded”’ views, parts lists and serv a ent especially if 
© ment operates, how to use it in actual ice data for 20 popular record changers a ’ I —ss 
2 servicing. Covers Vacuum Tube VM's, and recorders produced during 1953-54 a rate than the scre 
a AM Signal Generators, Sweep Signal Gen- All data based on lab analysis of the actual a How many “traine 
a erators, Scopes, Video Signal Generators, equipment. 288 pages, &'4 x Il $3.00 a xtgie aaE BEEIOU 
e Field Intensity Meters and Voltage Cali- Oo Vol. 5. 32 models; 1952-53: 288 pages $3.00 e skill much beyond 
3 brators. 180 pages; 8'4 x 11 $3. Vol. 4.38 lela: 1950-51: 2 $3.00 . So manv of them are « 
ol. 4. 38 models; ) 288 pages lé y I é 
> oO The Recording and Reproduction of Sound. O ; : a ro , ) whed 
ma The largest selling book in its field. Widely CT Vol. 3. 44 models; 1949-50; 288 pages $3.00 * not nderstand wha 
a used by Audio engineers, Hi-Fi enthusi- ‘s Vol. 2. 45 models; 1948-49; 432 pages $4.95 a taught. The crewdrive 
& asts, P.A. technicians, broadcasting sta- : eat a foul 5 
“ tions and recording studios. Authoritative 4 £0 ip PuaIS rate 
* chapters cover: behavior of sound waves; There is an authoritative a + more than many 
. basic recording methods; lateral disc re- Sams book on virtually any 4q tact Paes At 3 sds . ne 
. cording; micro-groove recording; the deci- Electronic subject in which 3 a echnicians. 4 any 7 ‘ . 
= bel; — ae prone a cutting —_— mi- you're interested. Check be- 4 have inexpensive serv t 
crophones; loud speakers and enclosures; te . : . 
: home music systems; public address sys- dp nal ao Seguin —~ sufficient results ; Ul 
. tems; amplifiers; tuners, etc. 810 pages, eon a ae 4 eventually benefited « 
8 6 x 9”; illustrated .................$7.95 [[] Send Book List ’ Ps ; * 
Ss | = A highly skilled n 
‘ 
from general servicins 
fe nussHOWARD W. SAMS & CO., INC. sscnncucun aa off 
. . = work on the dogs brought i: 
. Order from your Parts Jobber today, or i 4 driver mechanics. Let the 
-- mail Howard W. see & Co., Inc., Dept. 2-C6, ~~; ~ boys make their mone } ! 
2201 East 46th St. dianz is 5 iang : : 
_ 1 st 46 t., Indianapolis 5, Indiana. a the skilled men fixing 
- Send books checked above. My (check) (money order) teak: Gee - The specialist could probably 
yf ere rer is enclosed. , »y is way and neve? 
. > SAMS BOOKS . | more money thi way and 
ie © I kin i gial hie siRssid woe 8s Airb.a es AO eokardlvid wie ae ae bee RONG on the a to make a house =r A Gast 
» Add "Book Tree” * be brought to him—but he would 
> GOSS... eee eee ee eee eee eee ene e ence eeeeeeeees at your Parts - to use his brains more. 
“” City Zone NS ee Distributor . A. W. CLEM 
2 3 | 


(outside U.S.A. priced slightly higher) Galion, Ohio 
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eitansaard 


The book that Launched 
Thousands of Careers 
is yours FREE 


TELLS HOW YOU CAN BE SUCCESSFUL 
IN RADIO-TV-ELECTRONICS 


Send for Your Free Copy Today! 


OU CAN PLOD ALONG for years, 

getting a paltry increase now and 
then, enjoying little security, find- 
ing your work dull and drab. 

Then something happens. 
Things look up. You become more 
confident. Your earnings rise. You 
feel more important. 

“Luck,” some may say. 

“Contacts,” others may suggest 

But in your heart, you will 
know the answer: “Training.” And 
it all may have started the moment 
you filled out a coupon requesting a 
copy of a free booklet named “Your 
Future in the New World of Elec- 
tronics.” From this data you get 
knowledge of where you stand in 
Electronics. Tremendous expansion 
leaves this gigantic industry plead- 
ing for trained men. Top manufac- 
turers sold billions of dollars worth 
of electronic merchandise in 1955 
By 1960, the radio-electronics indus- 
try should do no less than 15 billion 
dollars per year, not counting mili- 
tary orders. 

Today, there are over 118,000 
radio-equipped police cars; over 
92,000 radio-equipped taxis; over 
30,000 civilian planes have radio; near- 
ly 50,000 American ships have radio. 

Today, there are over 132,000, 
000 radios in use. There are 38,000,- 
000 TV sets and 477 T'V stations in 
operation. Color TV is coming into 
high gear. Countless positions must 
be filled—in development, research, 
design, production, testing and in- 
spection, manufacture, broadcast- 
ing, telecasting and servicing. To 
fill these posts, trained men are 


POSTAGE-FREE 


POSTCARD TODAY 


See Our Ad On The Next Page ® 


needed—men who somewhere along 
the line take time to improve their 
knowledge, their skills. Men who, 
today, perhaps, take two minutes 
to send for a booklet. 

“Your Future in the New World 
of Electronics” shows you how CREI 
Home Study leads the way to 
greater earnings through the invit- 
ing opportunities described above 

However, CREI does not prom- 
ise you a “snap.” With an accredited 
technical school such as this, you 
must study to convert your ambi- 
tion into technical knowledge you 
can sell in the fabulous Electronics 
market. 

Since its founding in 1927, 
CREI has provided thousands of 
professional radio men with techni- 
cal educations. During World War 
Il CREI trained thousands for the 
Armed Services. Leading firms 
choose CREI courses for group 
training in electronics, at company 
expense, among them United Air 
Lines, Canadian Broadcasting Cor- 
poration, Trans-Canada _  Aij$rlines, 
Douglas Aircraft Co., Columbia 
Broadcasting System, All-American 
Cables and Radio, Inc., and Radio 
Corporation of America. 

CREI courses are prepared by 
recognized experts, in a practical, 
easily understood manner. You get 


ss in 
CREI 
Amer- 
r service 


Bureau, 


advanced 


ugh 


MAIL THIS POSTAGE-FREE POSTCARD TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 


a ed 


Dept. 143 











CREI prepares you 
quickly for Success 


The future is in your hands! 


The signs are plain as to the future of the trained men in the electro: 


It is a tremendous industry, and—at the present time there are more jobs than 
there are trained men to fill them. But—when there’s a choice between a trained 
and untrained applicant, the trained man will get the job. Your biggest problem 
is to decide on—and begin the best possible training progran 


CREI Home Study eee industry, so your CREI — ma can open 


many doors fo CREI grad- 


The Quick Way to Get There. sons good-paying 


positions 


ics industry 


C st important 
companies. Many famous organizations 
have arranged CREI group training for their 
radio-electronics-televisior 
name a few: All America Cat 
Inc.; Canadian Aviation 
Canadian Broadcasting 
lumbia Broadcasting Syste 
Marconi Company; Hoffmar 
poration; Machlett Laborator 
Martin Company; Magnav 
Pan American Airways 

Since 1927, CREI has given thousands of Radio Corporatio 

ambitious young men the technical knowl- Appliance Corporat 

edge that leads to more money and security Lines; United Air I 

The time-tested CREI procedure can help training of their own pers 

vou, too—if you really want to be helped 

CREI lessons are prepared by experts in 


easy-to-understand form. There is a course 

of instruction geared to the field in which + ° 

you want to specialize You study at vour we Benefits Felt 
* Right Away. 


for your choice of ¢ 


convenience, at your rate of speed. Your 
CRE instructors guide you carefully through 


the material, and grade your written work 


personally (not Dy machine 


Industry Recognizes 
CRE! Training. 


CREI courses are prepared, and taught 


with an eye to the needs and demands of 


Ist Class 
Permit No. 288-R 
Sec. 34.9 P.LR 


Washington, D. C 


ety 5 “at 
aA . oe 


BUSINESS REPLY CARD 
ae a 


Be Paid 


3224 16th Street, N.W. 
_ Washington 10, D. C. 


Cd 


in 
BROADCASTING 
BE TELEVISION 
CE MANUFACTURING 
COMMUNICATIONS 
SERVICING 


Bi AERONAUTICAL 
ELECTRONICS 


nterest in you al 
learn in CREIH 
b 


you do a better 


ete 
CRE! also offers 
Resident Instruction 


at the same hig! 
mt, if Wast 
toncean 
yur requiren 
Residence Sch 
PAYS FOR ITSELF O 
raise could repay 
23 


training, and tea 


year. Your increast 
pure profit, and y 
more promot I 
f 


future years < 


KOREAN VETERANS 


Get this fact-packed 
booklet. It’s free. 


Called “*Your f 
of Electronics,” 
gives you the latest 
and future of the gigant 
It includes a complete « 
CREI offers together wit! 
need to judge and compare 
to send for this booklet 
promptly send your copy 
future—is up to you 











Economical 


ELECTRONICS KNOW-HOW! 
RIDER BOOKS ARE TAILORED TO TEACH 








HI-Fl LOUDSPEAKERS & ENCLOSURES 
by Abraham B. Cohen 


Here is a long-needed, f 


of hi-fi literature 


that is destin 
in the field 
is covered so completely 
tion anv hi-fi fan may 
fidelity 


loudspeakers ane 


answered in its information-p 
n! The author 
. a musician and an enginee! 


1 Intimately cor 


1 i 


i WEST bool 


technicians and = enth 


t Is 
and hi-fi 


+176, only $4.60 


TELEVISION—HOW IT WORKS 
(2nd Edition) 


by J. Richard Johnson 


re ritten, up-to-tl 
that has prover 
\uthoritative and 
ised edition is the 
comprehensive text on the 
ect. which it covers fully and in de 
to-earth, understandable language 
The text follows the 


the 


ready 


progress ol the received 


signal from antenna to the 


tube 


picture 


and loudspeaker, and the specially 


conceived and prepared illustrations have 


been worked out in a manner which makes 


every portion of the text clearly under 


standable to 
+101, Leather Finish MARCO 
Cover: 352 pp., 5144x814”, illus., 
only $4.60 


anyone 
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REVIEW SERIES 
edited by Alex. 
Ed.D. 


Schure, 


R-C & R-L TIME CONSTANT 
l \ t I ( 
+166: 52 pp., only $.90 
F-M LIMITERS & DETECTORS 
=1606-2: 48 pp., only $.90 
FREQUENCY MODULATION 


=166-3: 52 pp.. only $.90 
CRYSTAL OSCILLATORS 

+166-4: 72 pp.. 
A-M DETECTORS 


only § 


= 166-5: 64 pp.. only § 
LIMITERS & CLIPPERS 


=166-6: 64 pp., only § 


COLOR TELEVISION 
RECEIVER PRACTICES 


by Hazeltine Corp. Laboratory 


Staff 
Satishes the need 


text which explains 


lor a readily understand 
the principles of 
ivers, It is the finest anc 


able 
color television rece 
most complete on the 


text intricacies and 


design of color television receivers. For 


schools, engineers, designers and laboratory 


orkers 
162, Soft Cover: 200 pp., 51% 
x8 14”, illus., only $4.50 


RIDER’S SPECIALIZED HI-FI 
AM-FM TUNER MANUAL (Vol. 1) 


\ handy reference 
how to service 


manual which tells you 
the hi-fi tuners made by the 
21 most popular manufacturers. It covers 

1950 to 
you need 


more than 5 years of production 
1955—and tells 
to know about 


everything 
these 


+7001, Soft Cover: 220 pp., 8% 
x11’, illus., only $3.50 


you 


servicing tuners 


FREE CATALOG ON REQUEST 


JOHN F. RIDER 


PUBLISHER, Inc. 480 CANAL ST., NEW YORK 13,-N. Y. 


BASIC ELECTRICITY 
BASIC ELECTRONICS 
BASIC SYNCHROS & 
SERVOMECHANISMS 


by Van Valkenburgh, Nooger & 


Veville, Ine. 


#169: BASIC ELECTRICITY 
Soft Covers: 
6x9’’. only $9.00 per set. 
Cloth Bound: all 


single binding, only $10.50. 


#170: BASIC ELECTRONICS 
Soft Covers: 
6 x 9”, only $9.00 per set. 
Cloth Bound: all 
single binding, only $10.50. 


# 180: BASIC SYNCHROS & 
SERVOMECHANISMS 
Solt Covers: 
6x9”, only $5.50 per set. 
Cloth Bound: both volumes in 


single binding. only $6.95. 


THESE AND MANY 
OTHER RIDER 
BOOKS ARE 
AVAILABLE AT 
YOUR BOOKSTORE 
OR PARTS 
JOBBER—LOOK 
FOR THE RIDER 
DISPLAY RACK 


5 volumes, 624 Ppp-> 


> volumes in a 


9 volumes, 550 pp.. 


> volumes ina 


2 volumes, 270 pp.. 


a 


In Canada: Charles W. Pointon, Ltd. 
OM Nidlite M2 -Mm Colaclilio ME @laliclale) 
Canadian Prices approx. 5% higher 


| 














the fastest selling 


ROTORS 


because... 





Pre-Sold to millions every week on TV 
The Most Complete Line... A Model for Every Need 


Superior Engineering...they’re Tried-Tested- Proven 














=, AT, | oe f ., A \\ 
f pede | et] Jee 
—~ { == A a) =5 Ses 
| —— SE CV i c 
} |] | 
| 
TR-11 
si 
| D) lary 
} 7 
Cc - 
ss T 
Completely AUTO Completely AUTO Completely AUTO- Heavy-duty rotor Heavy-duty rotor, Combination value jJeal budget 
MATIC version of MATIC rotor, pow- MATIC rotor with with plastic cabinet, modern cabinet complete rotor rpose rot w 
the TR-2 with all erful and depend- thrust bearing “compass control” with METER con- with thrust bearing j t 
the powerful fea able. Modern de- Handsome cabinet, illuminated perfect trol dial, 4 wire Modern cabinet f 
tures that made it sign cabinet. 4 wire 4 wire cable. pattern dial, 8 wire cable with meter control 
famous cable cable. dial, uses 4 wire 
cable 








THE RADIART corp. 


CLEVELAND 13, OHIO 
RAD 


SOUTH PLAINFIELD, N. J. 
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Become a top-notch television service technician 
Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by 
one of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
“trouble-shooting” is applied. FINISH your 
Home Study Course ready and able to service 
oa all make and model sets! 
Easy-to-follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 





® 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


S MARCH, 1956 


The RCA Institutes’ TV Kit utilizes up-to-date 

circutts including: 

e Synchro-Guide horizontal automatic frequency 
control circuit. 

e Horizontal magnetic reaction scanning. 

e Latest deflection circuits. 

e FM sound discriminator. 

e High-gain, low-noise cascode tuner. 


Join the many thousands who have been 
successfully trained by RCA Institutes for a 
good job (or business of their own) in tele- 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 

NO NEED FOR PREVIOUS TV TRAINING 


FREE BOOKLET! MAIL COUPON NOW. 


RCA INSTITUTES, INC., Home Study Dept. E-36 
350 West Fourth Street, New York I4, N.Y. 


With no obligation on my part, please send me a copy of your 
booklet on the TV Servicing Home Study Course and Kit. 
| understand no salesman will call. 


Name: — = ies 
iPlease print) 


Address: seltieemantiahe — 








City: Zone: State:__ ss 
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ONLY ) PICTURE TUBES.. 
give you these ; 
CROSS-CHECK CONTROL major advantage 


Raytheon Picture Tubes are right when you get 

them, thanks to RAYTHEON’S CROSS-CHECK 

QUALITY CONTROL. This’ comprehensive CORONA INHIBITOR 
Raytheon quality control method includes daily 
tests made on tubes for pressure, base torque and 
outside coating adhesion. Engineering controls 
check screen color and brightness and tube life 
under both ideal and extremely adverse conditions. 
And, most important of all, a substantial percent- 
age of every day’s production is actually unpacked 
and tested for physical appearance and electrical 
characteristics before quality control headquarters 
will permit release of a single tube for shipment. 







This Raytheon development insures brightness 
rain or shine. Ordinary tubes lose up to 10% of 
their brightness on humid, damp days. Not so, 
Raytheon Picture Tubes. Tests prove no loss of 
brightness even under a water spray on the high 
voltage contact — thanks to Corona Inhibitor. 





Jended and used exclusively by Raytheon 
Raytheon Aluminized Picture Tubes. 

a smooth, unbroken surface for the 
-producing residues which could im- 


bes, sharper picture, superior 


RAYTHEON manuracturine company 


Receiving and Cathode Ray Tube Operations 


Newton, Mass. + Chicago + Atlanta, Ga. + Los Angeles, Calif. — a 


Ww 
; ce tn Elechionics 


{ Receiv and Picture Tubes, Reliable Subminiature and Miniature Tubes . 
Raytheon makes ( Rece g and ee “—~ og tog prema | , Semicon: , 


all these \ Tra 
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You Get 
This Valuable Book 


i )) 






ber 
Hbher 





O Pict 
\BSOL TEL) FREI 






“Applied Pr 1 tical Rac I 
AT LAST! MONEY-MA 
TRANSISTORS, COL 


Y 


CHI Also includes the very latest inform TRAN- 
SISTORS. H 


CYCLOPEDIA 
BRARY E for 3 
2500 PAGES OF PRACTICAL RADIO AND . pena gs sb Pigg . 
TELEVISION FACTS AT YOUR FINGER TIPS! ACT NOW—SEND NO M 
% Vol. 1. APPLICATION OF gern ogee — PRINCIPLES: - — 
300 pages, wers resonance & tuning -. oscillators t . shy ; 
= 2. RADIO, TELEVISION & FM RECEIVERS: 103 page 
ctifiers, high frequency, short wave. FM. antennas. ete. 
Vol. 3. RADIO- TELEVISION CIRCUITS: 30 pages, covers powe! 
, tubes, de-coupling, distortion, pho hase inverters, ete 


Vol. 4. LATEST INSTRUMENTS FOR SERVICING RADIO- 


TELEVISION: 313 s, covers all types of testing instruments | CREE BOOK ~ Fp 















their use in service nel 
Vol. 5. TELEVISION SERVICING & TROUBLE-SHOOTING Mr. Ray Saye TRIA 
MANUAL: 400 pages, practical servicing of all types of TV ; sa ei rt é COUPON: 
ts, LHF, boosters, color T\, ete. i “ee #., bent Se ° 
*& PLUS TV CYCLOPEDIA! ate, 6 oe Dept. 36-1), Ch; 
@ pe: Remy Los "Sago 12 
{ Your App » Wi 
\ T\ QO k r\ 1 offe, Or Nir sie Py f 
4 ( <-if i ) a. f | 1lhude i ( 
i 
U 


C SCHOOL “genes 


500 So. Paulina St., Dept. 36-T1, Chicago 12, Ill. 
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ROHN NO. 6 TOWER 
“All-Purpose” Tower 


Self-supporting to 50 ft., or guyed 

to 120 ft. Ut mass production 

t 1 lowest 

fits fora 

tow I h d 
ir l Per nt 

T d ( r 

ns 1 out. Dep lity—a 
featu ist nd is assured 
with the Rol N 6 Tower... 

« iO! rs to 


these two HO 


HEAVY DUTY NO. 30 
TOWER 


Heights up to 200’ or more when guyed 
Self-supporting up to 60’ 


Sturdy « n ['V tower 
that will withstand heavy w nd 
and ice loading. Heavy ige tubular 
steel, elect lly welded throughout. 
Weather re tant, non-corrosive 
double coatir provid jurable finish 
All sect n lengths. Onl 
2-41 irs required for installing 
wer! Tremendous sales 
potential for you in this tower! 
SPECIAL INSULA- 
TOR SECTIONS 
available to peri t th 
Rohn No ) Tower 
to be used as iyed 


fed radiators 


ateur and com- 


‘ 
series 
for am 


mercial uses. 


26 








' ROHN 

I PACKAGED POWER 
“Space Sayer” 

H cuts storage space 
1 300% or more! 


Po PI 
a st vit 
a 8 x '“M 

di d t 1 
se shape u n 
i} op sively 

Ww D r 
-} your over! =! 
as ° casy 


* 
t 
=o 
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i 
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it 
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1, MAGIC TRIANGLE 
CONSTRUCTION 


2. INTERLOCKING JOINTS 
; 
3. WEATHER SEALED 


4. HOT DIPPED 
GALVANIZING 


DIPPED GALVANIZED 


Rohn Towers 
will satisfy 90% of your TV tower needs! 


NEW LINE OF ROHN 
ROOF TOWERS 


| Four d d 

A) . i 4 k. 

| p 

» , lal 
These pletely | 
vanized Rohn Towers | e unbeatable 
sales appeal when tl type installa 


tion is desired. 





for * larger profits 


CALL YOUR ROHN REPRESENTATIVE 

FOR COMPLETE CATALOG, SALES 

LITERATURE AND PRICES — OR WRITE — 
PHONE — WIRE DIRECT 








*customer satisfaction 





THE COM 
OF ROHN (¢ 


house t 

i flat roe 

I , teles 
| , sper k 

e br 

ints, er 
ind s 
tower inst 
e tables, 1 
ilvanized tul 

* greater case in ord 
handling and shippin 


GET ALL YOUR REQUIREMENTS 
FROM ONE RELIABLE SOURCI 


ROHN Manufacturing Compan: y 


116 Limesto 


ne 


Avenue, 


Jellevue, Pr 
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SPECIAL OFFER: 


(SAVE $15.00) 
FASTER SERVICING=BIGGER PROFITS 


WITH B&B PIX TUBE TESTER= 
REACTIVATOR 





B & B's revolutionary eight position Selector Switch and single lead hook-up 
quickly checks both picture tube and receiver in a fraction of your normal 
testing time. Abnormalities are instantly readable on big meter dial — no 
involved circuitry connections — no questionable readings your examina- 
tion is finished accurately, dependably in a jiffy. 


Servicemen everywhere are making extra dollars by bringing old tubes back 
to life and tying up future picture tube sales with this instrument on each 
service call. 

Single Selector Switch provides twelve separate tests of both picture tube 
and receiver: 


Tests leakage between grid and 
Tests leakage between heater a: 
Tests leakage between grid and s 
Tests grid-cathode voltage from re¢ 
Tests effectiveness of receiver bright 
Tests receiver screen voltage sup} 
Tests receiver video output signa 
Tests effectiveness of brightness rece 
Tests beam current MEASURED AT H\ 
Tests grid control of beam current 
Tests overall receiver performance 





UNIVERSAL 
HIGH VOLTAGE PROBE 


THIS IS THE ONLY PROBE THAT 
CAN BE USED WITH ANY METER 


Up to 0 to 60 KV ON ANY METER 
with NO EXTRAS TO BUY 


INSTRUCTIONS FOR USE WITH METERS OF 
ALL TYPES (10,000 OHMS PER VOLT OR 
MORE) CLEARLY AND SIMPLY SHOWN WITH 
PICTURES, CHARTS, GRAPHS AND TABLES 
INCLUDED WITH THE INSTRUMENT 


One out of every three TV PIX TU can be vated success- 
fully the B & B way. Just set Se r Swit Beam-Curr 
position, turn on HV for three minutes and the b is done safely 
without damage to the cathode 

If you change your meter, you can alter your OUTSTANDING FEATURES OF THIS INSTRUMENT INCLUDE 

B & B Model 702 High Voltage Probe to suit : Z @ Sensitive 100 Micrometer meter movement 


without additional ports or resistors to buy 3 
@ Built-in 0-600 Voltmeter (1% accuracy 
PRICE—Complete with four universally matched 


isi High Volt Resist . 
pee ids acini, ante. $1 3.95 Bench Model 701 $54.90 


HV PROBE 13.95 
AMY BIAS VOLTAGE FROM © TO 30 VOLTS FROM 
A PERMANENT SOURCE —THE MODEL 704 BIAS BOX $68.85 


Why buy bias batteries which wear out, can't be adjusted, and whose Special Combination Price $53.85 —_ 


voltage is not constant, when you can get 
YOU SAVE $15.00 


Exact Specified Substitute Bias Voltage For 
Troubleshooting AVC Circuits in Radio Receivers * Troubleshooting 
AGC Circuits in TV Receivers * Visual Sweep Alignment of TV and INTRODUCTORY OFFER — LIMITED 
Other Receivers * Industrial Equipment Checking * Troubleshooting TIME ONLY. — ACT NOW! 
and Adjustment of A-F and R-F © Amplifiers. 10 DAY MONEY BACK G 
- UARANTEE 


The. Boland and Boyce Model 704 BIAS BOX is designed 


so the whole unit clips neatly onto the chassis apron, oe me eee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee = 








thus supporting it mechanically while at the same time Boland & Boyce inc 136 W bo * on oben 4 Rg 
’ c 1C., 2. as j Ave é 


providing an electrical ground. Manufacturers of TV 
receivers specify in the service data for alignment and 
other checks that a definite fixed bias voltage must be 
substituted for the AGC voltage so the AGC action wil! 
not interfere with development cf visual response 
curves This substitution is also necessary in trouble 
shooting the AGC circuits of the TV receiver. 


() Kindly ship me as per special offer one M 
TESTER REACTIVATOR and one HV PROBE t 


(] Also include leatherette carry case for $4 
(] Send me Universal High Voltage Probe 
(0 Send Bias box at $9.90 
Enclosed Find $ Full price 

- See 25% down 


Express 


The value of the voltage is adjusted by setting 
pointer to value on a convenient calibrated 
voltage set’’ scale. Thus, the receivers AGC 

supply is removed — the Boland and Boyce 
Model 704 BIAS BOX output applied in its 
place — and the bias voltage adjusted exactly 
to that specified by the receiver manufacturer 
in his service instructions 

Assembled, 

Wired 

and Tested 


Name 


Street 


City 


BOLAND and BOYCE, INC. scicvie nw iene, 


RESEARCH * DESIGN * ENGINEERING * CONSULTANTS 





MARCH, 1956 











es ee 





Lye tlhewed 
ENO U GEA 
Chaim. 


Capacitors really deliver 
better performance. 


Asiron's capacitor ‘‘know-how"' insures 






















better performance 3 important ways — 
better designs, better materials, better 
production techniques — the secret of 
“Staminizing"’ 

Learn the facts, as thousands of service 
technicians have, why Astron's extra- 
rugged capacitors build consumer 
satisfaction and repeat business — 


eliminates callbacks! 


You'll find there's a dependable Astron 
exact replacement capacitor for every 
radio and TV requirement — write for 
FREE ‘‘Astron Replacement 
Catalog AC-4D’’. 


Ask your jobber for ‘‘Staminized”™ 


Astron Capacitors — today! 


PROVED BEST IN SERVICE! 








4 ST ROK 


c OR PORAT 1 


255 GRANT AVENUE EAST situate N. _ 


WEST COAST WAREHOUSE: 9041 WEST PICO BLVD., LOS ANGELES EXPORT DIVISION: ROCKE INTERNATIONAL CORP., 13 EAST 40TH ST., N. Y., N. ¥ 
tN CANADA: CHARLES W. POINTON, 6 ALCINA AVE., TORONTO, ONTARIO 
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VETERANS--NON-VETERANS 


TRAIN NOW FOR A 
OP-PAY JOB IN 


TELE VISION |, 


fr 2 


OW — while the Television-Radio-Electronics industry is springing up to meet the heavy demand for these products. 
expanding at the fastest rate in history — is the time for 
you to prepare for a top-pay lifetime job . . . or your own Trained men are needed urgently. The head of CBS-Colum- 
profitable business. bia product service department estimates that the industry 


New TV stations are going up constantly... sales of TV will need 200,000 service men by 1959. The best jobs will 
sets are breaking all past records . . . new products are 90 to the men who are ready for them. Right now is the time 


being announced almost every day . . . new plants are for you to prepare yourself. Delay can be costly. 


Super-Het 


Rodio Receiver 


Sa sbbiathin Waltinibins 
AF-RF Signal «~tampaenee aati 


Generator 


Ammeter-Ohmmeter 


STUDY NEWEST DEVELOPMENTS EARN WHILE YOU LEARN 


My training covers all the latest developments in the fast-growing Television- Almost from the very start of your course you can earn extre 
Radio-Electronics industry. You learn about FA — RADAR — COLOR TV — igs Boe repairing pag friends and ise Many of 

my students earn up to a week pay for their entire 
TRANSISTORS — PRINTED CIRCUITS, etc. 


CHOOSE FROM THREE COMPLETE COURSES mana TE 
covering all phases of Radio, FM and TV My School fully approved § 
2 0 train ' Veterans under 
Radio, FM and Television Technician Course — no previous experience needed. : ew Korean G. |. Bil N Don’t 
os chool enefits if 
FM-TV Technician Course — previous training or experience in radio required. : too long. Write His 
di schar ge re te on coupon. 


training with spare time earnings start their own profit- 
able service business. 


TV Cameraman and Studio Technician Course — advanced training for men 
with Radio or TV training or experience. - 
FREE! I'll send you 

After you finish your home study train- ‘on ee MAIL THIS COUPON TODA 

: , page boo ow 

ing in Course 1 or 2 you can have two Hto Make Money in Pm ee ee ee 

weeks, 50 hours, of intensive Lab work Television - Radio ° Mr. Leonard C. Lane, President 

ae : Electronics,’’ a Free RADIO-TELEVISION TRAINING ASSOCIATION 
on modern electronic equipment at our Bsample lesson, and Dept. R-3C, 52 East 19th Street, New York 3, N. Y. 


. - * other literature 
associate resident school, Pierce School B showing how and Dear Mr. Lane: Send me your NEW FREE BOOK, FREE 
SAMPLE LESSON, and FREE aids that will show me 


of Radio & Television. THIS EXTRA TRAINING IS YOURS AT NO & Where you can get 
how | can make BIG MONEY IN TELEVISION. | under- 


@ top-pay job in 
stand | am under no obligation 





EXTRA COST WHATSOEVER! Television. 


FCC COACHING COURSE 


Important for BETTER-PAY JOBS requiring FCC License! 
You get this training AT NO EXTRA COST! Top TV jobs 
go to FCC-licensed technicians. 


Bp levision Bfeaining Bbsociation FOE 


52 EAST 19th STREET « NEW YORK 3, N. Y. lenin webenierecs 
Licensed by the State of New York @ Approved for Veteran Training NO OBLIGATION 
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(PLEASE PRINT PLAINLY 








1 AM INTERESTED IN: 
[ Radio-FM-TV Technicion Course | Write discharge date 
() FM-TV Technicion Course 

(CD TV Comeroman & Studio 
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FROM ATOMS TO 


Bell 


ranges 


Lab- 


ultimate 


Research at 


Te lephone 


oratories from the 


structure of solids » the radio sig- 


a alent emma at ag a 


research created the new 


fi rence 


science of radio astronomy; research 


in solids produced the transistor and 


the Bell Solar Battery. 


and 


and achie 


Between 


effort 


atoms stars lie great 


areas of vement in 


physics, electronics, metallurgy, 
Mechanical 


and design new 


chemistry and biology. 


engineers visualize 


devices. Mathematicians foreshadow 


new communications techniques. 


WORLD CENTER OF COMMUNI 


30 


ATIONS RESEARCH e 


Despite the diversity of thei 
Bell La 
engineers have much in common. A 
habit of 


talents 


ents. boratories scientists and 


teamwork channe the 
into great com 


These 


men nay 


advances. 
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TELEPHONE LABORATORIES 
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WEW! COLOR and Black-&-White 
LAB & TV 5’ OSCILLOSCOPE +460 
KIT $79.95. Wired $129.50 


The FINEST professional 5 mc wide-band scope 
value. Ideal for research, h-f & complex waves, 
plus Color & Monochrome TV servicing. Flat from 
DC to 3.58 mc +1 db (color burst freq.), flat DC 
to 4.5 me +1, —3 db. Vert. sens. 25 rms mv/in 
Vert. Z 3 megs. Has the following outstanding fea 
tures not found in scopes up to several times its 
price, kit or wired 


VERTICAL AMPLIFIER: direct-coupled (DC) 
thruout to eliminate 1-f phase shift; push-pull 
thruout for negligible distortion; K-follower coup- 
ling between push-pull pentode stages for extended 
h-f resp minimizes h-f phase shift, extends use 
ful resp. to 10 mc); full-screen undistorted vert 
defl; 4-step freq-compensated decade step attenu 
ator up to 1000:1. SWEEP CIRCUIT: perfectly 





















































linear sweeps, 10 cps — 100 ke (ext. cap. for down 
to a cps); pre-set TV vert. & hor. positions O®& 

) Cps); automatic sync. ampl. & limiter elim 
inates sync amplitude adj. PLUS: direct or cap 


coupling; bal. or unbal. inputs; edge-lit engraved 
lucite graph screen; dimmer; anti-glare filter 
vel fits std photo equipt. OTHER IMPORTANT 
FEATURES: High intensity trace CRT. Finest sq 
wave resp. (.06 usec rise time). Push-pull hor 
impl., flat to 400 ke, sens. 0.6 rms mv/in. Built-in 
voltage calibration. Intensity mod. Sawtootl f 

Astigmatism control. Retrace blank 





cps outputs 


ing. Instant, drift-free full-screen vert. positioning & 2X full-screen hor 
positioning. Bal., eal, astig. adj. externally accessible. 5UP!L CRIT 
2—6AU8, 2-6CB6, 1-12AU7A, 2-6]6, 1-6AX5, 1-1V2. Deep-etched satis 
aluminum — rugged grey wrinkle steel cabinet. Designed for ea 
building at home with no special equipment. 13” x 8b2" x 16 ) Ibs 


SCOPE DIRECT PROBE* PD: KIT $2.75. Wired $3.95. Eliminates stra 
pick-up & signal re-radiatior 

SCOPE DEMODULATOR PROBE’ =PSD: KI! $3.75. \\ 1 $5.75. Demodu 
lates AM carricrs between 150 ke and 250 me 

SCOPE LOW CAPACITY ——, =PLC: KIT $3.75. Wired $5.75. For signal 
tracing in|} i gen & wide-band circuits (as in TS 
without distortion from overloading or frequency discrimination 





1 frequencs 





for COLOR and Monochrome TV servicing 

New! PEAK-to-PEAK VTVM #232 
& UNI-PROBE (pat. pend.) 
KIT $29.95. Wired $49.95 


UNI- PROBE: exclusive with EICO! Terrific 

: ly | probe performs all func- 
tions—a half-turn of probe-tip selects DC or 
AC Ohms 


The new leader in professional peak-to-peak VI VMs. 


high sensitivity & precision, wide 









me-save Or 

















! es & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High Z 


t for negligible loading. 442” meter, can't-burn- 

















out circuit. 7 nen-skip ranges on every function. 4 
inction + DC Volts, —DC Volts, AC Volts, Ohms 
{ orm to | scale ratio for extreme wide 
1 
{ 


inge accuracy, Zere center. One zero-adj. for 








imctions & ranges. 1% precision ceramic multi- 
cr resistors. Measure directly peak-to-peak 
tage of complex & sine waves: 0-4, 14, 42, 140 



















. 1400, 4200. DC/RMS sine volts: O-1.5 
15, 50, 150, 500, 1500 (up to 30,000 v. with HVP 
probe, & 250 mc with PRF probs Ohms: 0.2 ohms to 1000 megs 
12AU7, 6Al selenium rectifier; xfmr-operated. 8! x 5” x 5”. Deep- 
etched satin aluminum panel, rugged grey wrinkle steel cabinet. 7 lbs 


Mew! vevuxe peak-to-peak VIvm #249 
with 71/2" METER & UNI-PROBE (ai. pen: 
KIT $39.95. Wired $59.95 


All the advanced & exclusive features of =232—PLUS the 
extra convenience and readability of its big 7/2” meter. Your 
ideal bench instrument 


VIVM RF PROBES* +PRF-11 or PRF-25: 
KIT $38.75. Wired $4.95. Accuracy +10°. Use with any 
ll or 25 megohm VIVM 


VTVM HV PROBE +HVP-2: Wired $4.95. Complete 
with multiplier resistor. Measures up to 30 kv with 
any VIVM or 20,000 ohms/volt VOM 






































TURN PAGE FOR MORE EICO VALUES. 
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150 ke to 435 mc 


with ONE generator! 


Mew! RF SIGNAL GENERATOR #324 
KIT $26.95. Wired $39.95 





for and Monochrome TV servicing 
vew ‘ ng Z then gener 
selling a t IF-RF alignment 
Signal trae V, FM & AM sets; m 
ker gen 1 k. 6 fund. ranges 
150-400 ke, 400-1200 ke, 1.2-3.5 me, 3.5-11 me, 11-37 me, 
37-145 me; 1 harmonic band 111-435 me. Freq. accurate to 
1.5%; ¢ ' ning ad at mos 
Ft 
( b ite 
| 
( t g ext. mod. ampli 
! lurret-mounted 
lug-tuned { . & ¢ rsé step) RI 
enuat RI itput AF 1 wave output to 
| ’ I I ng posts for 
AF ou at i for RF out 
lube 2Al A\ xfmr-operated 
D nkle ste 


The specs are the proof... 


NEW BEST BUYS 
1) 






COMPLETE 
with Preamplifier, Eavalizer and Control Section 


Hew! 20-WATT Ultra-Linear Williamson- 
type HIGH FIDELITY AMPLIFIER “HF20 
KIT $49. 95. Whee pt ae 


\ low st, compl 
that sets a new stand rd yf 





wired. Every detail, down to t 
control plate, is of the fin ty EICO 
Rated power output: 20 watt i eak). IM distortion (60 


eps: 6 ke/4:1) at rated power 
distortion at rated power: 


Mid-band harmonic 
Maximum harmonic distor- 
tion between 20 and 20,000 cps at 1 db under rated power: 


approx. 1%. Power response (20w) ib 20-20,000 cps 
5 db 10-40,000 cps. Frequency response (44w): £0.5 db 
*+13-35,000 cp +15 db7 
5 feedback equalizations for LI : . ncluding RIAA 
Variable turnover feedback t not affect volume 
& permit large boosts or cut t end of audio spectrum 
with mid-freqs. unaffected. I ness trol & separate level 
set control on front I Z t t to tape recorder 





4 hi-level switched inputs: t ry (xtal/cer 
amic phono or 2nd tuner leve nputs for proper 






loading with all leading magne M lity xtal cart 
ridges. Hum bal. control. Extr it transformer 
has interleaved windings, tight pling ireful balancing & 
grain-oriented steel, 8 x | . * 24 Ib 

These amazing EICO \y NOW IN STOCK 

at your nearest distributor. Exar e them 

side-by-side with ANY ny t Y | see 


for yourself why indeed EICO 
Fill out coupon on reverse | 


BEST BUY. 



















Do you OVERPAY 
for QUALITY 
instruments? 





FREE 1956 
| =j [ed o Bi oy Wy Eo] ec} 


Tells you how to SAVE 50% on 
bZeleimt-t-t Mle Sllelaal-Jalmetel-i lt: 















EICO’s mass _ purchasing 
and world-wide distribution, 
together with advanced elec- 
tronic design, produce values 
never before possible . . . to 









New! GEIGER COUNTER +803 





TUBE TESTER 
#625 








: Fit KIT $19.95 Wired $29.95 5” PUSH-PULL | 
give you Laboratory Precision KIT $34.95 N OSCILLOSCOPE 
at Lowest Cost! Wired $49.9 é — 

* tests 600 \ KIT $44.95 

GET the MOST for YOUR mil series , Wired $79.95 

; string t a 
MONEY! Don’t buy ANY| & ten ow 7” PUSH-PULL 
test instrument till you put| ~- illuminated) batteries) eee tae 
’ roll-chart Professional, all-electronic, sensitive, ~ 
the EICO INSTRUMENT | rugged—at lowest cost! indicates by KIT $79.95 
(kit or wired) equivalent be- Pix Tube Test Adapter . $4.50. neon lamp & headphone clicks Wired $129.50 
fore you-and ... RF SiGNaL | CATHODE RAY TUBE CHECKER +630 
Com , : VACUUM TUBE eg ceneraton | KIT $17.95 Wired $24.95 
pare advanced elec VOLTMETER 2221 2320 





tronic design: see the latest in 








Ae KIT $25.95 KIT $19.95 
circuitry and features. Wired 339.95 Wired $29.95 : 
150 kc-34 me, bi 
Compare finest components: DELUXE calibrated hare & 
see the famous brands you mes 214 Ova" METER; monics to 202} g 
m ure ofr c 
know and trust, such as GE, pnalh gored fnod. RF, & é 
Centralab, Mallory, etc. 400 cps sine p 
; : outputs. 
Notice ease of construction 
and operation: Exclusive “Be- #944 FLYBACK Range 500 kc— 









TRANSFORMER & 228 mc on fund. 



























ginner-Tested” Manuals make yeas Yaseen Cont. sweep : 
assembly and operation step- aor 000.95 yo a t 
by-step, quick, crystal-clear. Wired $34.95 KIT $34.95 b 
“You build them in one eve- * fast check all Wired $49.95 Kit $39.95 ff 
ning—they last a lifetime! iin flybacks & yokes f 
mo in or out of set. Wired $59.95 
Check 5-Way Guarantee: | . © spots even 1 TV/FM SWEEP GENERATOR +360 = 
Only EICO gives you this ex- | shorted turn! 5MC-4.5MC CRYSTAL $3.95 ea. | DELUXE RF SIGNAL GENERATOR 2315 
clusive complete protection! Sep. volt- Sep. hi-gain RF ee Beads 05 ofS 
EICO guarantees components, | meter & & lo-gain audio —500 meas 10 
instructions and satisfactory | ‘one a... » ar tae 
operation — AND guarantees KIT acne ee %® ‘ ar 
service and calibration for the $29.95 > « $19.95 
LIFETIME of the instrument, Wired KIT $24.95 ” Wired 
at less than cost of handling. $30.95 == Wired $39.95 o° need 
Compare feature for fea- |  * "* MITER Sosy AT ©) oeiuxe muuti-sicwat tracer srta7| "C ORIPSE BSCe COMPARATOR 





ture, dollar for dollar. 


There’s an EICO distribu- 
tor right nearby in your own 
neighborhood — over 1200 
coast-to-coast. EICO planned 


New! BATTERY | ~ 20,000 Ohms /Volt +) 2 
it that way so that you can 


= MULTIMETER 2565 _ 
— so VTVM PROBES KIT Wired 
Gand'ecoae an $24.95 Peak-to-Peak $4.95 $6.95 
adhe Wired $29.95 «Ue 
High Voltage Probe-1l $6.95 
Tests A & B port. 1000 Ohms/Volt High Voltage Probe-2 $4.95 
easily examine EICO BE- 


able radio, hearing 
io aid, lantern, other MULTIMETER | SCOPE PROBES 
. , : ree cone tia KIT gt 90 Demodulator $3.75 $5.75 
ayia site . Wired $14.90 Direct $2.75 $3.95 
CENT OF YOUR MONEY! Low Capacity $3.75 $5.75 





FORE YOU PUT DOWN ONE 




















COMPARE any of EICO’s For FREE 1956 catalog, mail covpon NOW! —— = = ae ee ae oe oe oe oe ae ee we 
46 models SIDE BY SIDE with i — ge oo seal 
ANY competitor. Then YOU ® a i 
judge who’s giving you the I Send FREE 1956 Catalog and name of neighborhood I 
MOST for your money. § EICO jobber. t 

Over 500,000 EICO instru- , sdidbeachacre att civualeshatiateconeaes 
ae - worksaces - ++ You'll agree 84 Withers St. © Brooklyn 11, N. Y. g Home Address... ccssscssnsesssserssnnessneesesns { 
EICO gives you LABORA- 

TORY PRECISION AT LOW- Prices 5% higher on West coast ©55 Ses 2 eee ll 
and subject to change without notice. | 








EST COST. I occupation 


Turn page for other EICO ad 

























N March 5, 1956, the service technicians of the 
United States will celebrate the anniversary of 
National TV Servicemen's Week, originated 
last year by RCA (see page 122). 

On this occasion RADIO-ELECTRONICS magazine salutes 
the more than 125,000 service technicians and wishes 
them a rousing Happy Birthday and a well deserved 
prosperity. Every member of the servicing industry 
will note with justifiable pride that National TV Service- 
men’s Week has been recognized by no less a body 


wee The Servicing Industry Has Come of 
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wiz” to repair thei 


before professional rad 


appeared in vari 


care of this new demand. A1 
in most cases) prospe) 

We of Gernsback Publicat 
service technician from tl 
pages ¢ f every issue 
issues of this pub 


the Septembe ! 


than the United States Chamber of Commerce. a that henceforth t} 
With this impressive stamp of approval it Mi AAntiOnay voted to The 

may be said that the servicing industry has Ga may, \ V the R 

finally come of age. And let no one think that —~S RADIOS | July, 1929 € 

this industry is punv—in 1955 it had an esti- titled “Se 

mated total turnover of more than $1 billions. Then the 

It is bound to be much higher in 1956. ganized the ! 

W nat the servicing industry will do 1930 service technicians’ emblem my 

in 1957 and thereafter, due to the im designed by this magazine. Me 1 


pact of color television, is not too dif- 
ficult to forecast. It certainly is reasonable to as- 
sume that it will go close to $2%-$3 billions by 1958. 

It may even go a good deal higher if the present impe- 
tus of closed-circuit TV and closed-circuit color TV mush- 
rooms into big business, as these branches are certain to 
do. Add to this transistor radios when they finally go 
into multimillion production—as they surely will—and 
one does not require an IBM electronic computer to figure 
out the staggering amount of business the servicing in- 
dustry is bound to do by 1960. 

It wasn’t always thus. Indeed, the electronic servicing 
industry grew into manhood from minuscule beginnings. 
This writer, who was present at the very birth of the 
industry, finds it quite impossible to pinpoint the exact 
year of its beginning. 

Originally—that is in the early Twenties—there was 
no radio servicing, strictly speaking. Instead, we had 
thousands of radio experimenters, constructors, set 
builders and radio amateurs, all of whom were pressed 
into service when the first factory-made radio sets devel- 
oped troubles—which they did unfailingly. Most manu- 
facturers of radio receivers in those halcyon days seldom 
stooped to repair any of their sets—if they were returned 
to the factory they reluctantly did the necessary repair, 
usually at fantastic prices. For these reasons it was up 
to the set owners to find a bright radio amateur or “radio 
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1930, issue. A number of 
were among its board 
day, David Grimes, John | 
pective members had 
application papers before 
cards and lapel butt 

The timing of the as 
mature. It was started 


Hugo Gernsback, 


“NATIONAL TV SERVICEMEN’S WEEK” 


MAGE ss ga 


country’s severest depre 
of a considerable sun _ 
did not succeed. So much f« 


servicing in the United Stat 


This was 25 years ag t 


tronic servicing. That sere 


ac-—de receivers, no cathode 


tracers, no television 
transistors—to name but a 
sut now the electroni 


yet we are only at the meres 
celebrate the second birthd: 


men’s Week. It will be most 
younger service technicians 
25th birthday of the Nat 
in 1980. Most of you i] 
‘fabulous coming electroni 
nessed! How we oldsters e 
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build a 


SOLAR. powered 
RADIO 





Futuratomt power cupply feeds 


tranststort=ed recetver 


By EDWIN BOHR 








TC . . . ody 
UST think of it! As long as the . 
sun shines—even a very cloudy day 
will do—this radio operates from 
a solar power supply. When there 
is no sunlight, an auxil ary mercury 
cell can be switched into operation 
Anyone can build th olar-powered 
radio. The solar energy converte? j 
a modified self-venerating eleniun 
photocell. Previou \ l¢ riped sola 
a4 S ‘ | mitte? have hes . 
radio and transml ave I Self generating cell is seen at top. 
laboratory bullt é vy expel ve 
é xt t mpossible f the hobby : 
and ne dae _ T 1” range to cover the ( el f t he tne L2 t ! lve 
to reproduce ni i! radio, how . . 
; broadcast band. Thus, an extra pa the expense of sig? 
ever, ises only standard component 
ar tance is used to pern t iow i tun or the A ( ised t 
and can be built for around $1 : 
: : (Diagram shows variable unit, but critica but pace 
\ high-gain transist (Fig ) . a 
¢ uuf fixed capacitor may be ed.) } ipa 
vides plenty of amplification; a Superex : -_ ne 
( P EFL J , capacitor paraliel ne ‘ ihe detector 
! purne t oOo] tich ov 1Vve . . 
‘ through S1 and effective t the Any of the many 
ped-up se! ty na electivity . aa 
: broadcast band in tw atisfactory The 
Actually the circuit i crysta et .-s : , 
y L2 is a winding adde¢ the looy crysta however, 
followed by a stage of trar tor ampli : no ei : : 
hi stick. Nominally, th ( ! lid be Typical cry a I 
o! yut the er tivity and eier . , . - 
12 turns wound at one end of i the Raytheon CK705, & I 





, - shown in Fig. 2. Increasing the 1 het Receptor 1N34 and t ( 
issociated th tl tvpe of radi : : 
. of turns give increased e! tivity o7 Crvstal-detectot 
fabulously higt Q of 0 i the 
. ” loudne », accompanied Dy} me I adiode I the 
hallmark of the new energ ed oop “ 
“ . elect ity i oT f ‘ ‘ ’ tr 4 r ¢ ona 
StICcK Detector oading of the tuned ; 
1 1 irea vood rectife ) 
circult can quickly degrade this figure 
, ; : , ANT CLIP plac because the ¢ 
Neverthele , vy ising Oost eoupiing PHONES ‘ ; 
° T t t el el! 
between coil and detect« we retain a if - ~ . 
single tuned cire t witl exceptionally ! LC OPSTICK | O- 
sharp selectivity u SI es 
One end of L1 connects directly to 1G 
, ' | 
the antenna The opposite end een io PADDER x72) | 


1 i CK 70 z 
to float without any electrical conne : 4 ie 


tion to the remainder of the circui No L2 K 
i 


Coupling does exist though in the form t, 4% — 
. } a = TT : ] 
yf stray capacitance between L1, the <7 RM CELL | || 





( 
loopstick core and L2 [M72 ele RED DOT 4 [ , 
A paddet type variable capacitor Ly ay + 
with an attached knob is used for sta e' lake oes 
tion tuning but does not have sufficient Fig. 1—Schematic of the receiver. Fig. 2—Windings on the loopstic! 
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TRANSISTOR 


cK705 
DIODE 


PADDER TUNING 
CAPACITOR 
/ 


LOOPSTICK 


1.345 VOLT MERCURY 
CELL 


ANT CLIP 


Internal view of solar-powered radio. 


in one direction than the other 


is termed 
name being derived 
aracteristics at low ignal levels 
Crystal detectors, with no exception 
this And despit 
indications to the contrary in 


not dl 


operate on principle. 


articles, they are f 


All produce some second-harmoni 
tortion. 
Audio output 


coupled to the 


from the 
transisto 
This can be 


200- o7 120-vol 


capacitor. 
miniature 
monly found in personal 
the capacitor can dis¢ 
through the 
there is 
tor between the 


nonlinear di resi 


no need for a diode load 


diode and capacitol 
they are connected directly together. 

The transistor should be a 
type, the CK721 fo 
the CK722 


lowering of performance 


high-gain 
example Using 
results in a considerable 
With a CK721 


\ 
\)/ 


wk" 7 


~~ 
~ ( \ ~ 
jem - 


INCIDENT LIGHT 


a 
BOTTOM ELECTRODE 


SOLDER TO TOP 
ELECTRODE 
/ SY 
SOLDER TO BOTTOM ELECTRODE ff 


B-15 PHOTOCELL (INTERNATIONAL RECTIFIER CC 
CUT INTO 4 SECTIONS 
Fig. 3—Details of the solar cell. 
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“square-law detection,” 
from the diode 


tortion-Iree. 


? 000-ohm 
gain of the transi 
at least 160 \ 


and 


hermet 
ype of high-gain tra 

in the 
in the 


origina recel\ 
photog raph 
metal case, it 1 almo 
CK721. 


A type B-15 se 
cell, manufactured 
Rectifier Corp., form 
solar power supply. This 


Solar power supply 


currently advertise 
cell, of the 
Battery.” 
The B-15 cell 
tangular arou 
imeter of the cell is the neg 
front electrode. The solid 
ing is the 
For our purpose, the cell m 
into four equal-area sections. A 
hacksaw is 


a] 
Also 


ame 
silver band aro 


positive terminal. 
small 
suitable for the cutting 
avoid overheating the 
If the cell is clamped 
in a vise, use cardboard buffers to avoid 
mutilation of the cell’s surface 

Check each of the fou 
by connecting a 
will do—across its 
cells should all 
same 


Parts for solar-powered radio 
operation. To , F : 
edges, cut slowly 


milliammetet 
terminals 
give 
output. For 
can be held near a 
If any cell appreciably 
output, the edge formed by the cut may 
be partially shorted. 
rected by scraping the edge 
screwdriver or knife 
normal 

Pieces of small, flexible, 

connect the cells in serie 


approximately 
checking, each cell 
bulb. 


] 
iowel! 


100-watt light 


gives 


This can be cor- 
with 
blade until the 


cell reads 


wire 
wiring arrangement is given in Fig 


The wires should be tinned first 
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BASEBALI Ly lefined a 
a eathe vered sphere pS 
inches it rcumfe1 


weighing 5 neces. A time 


ence 


constant 1s defi i the number of 
seconds in which a ipacitor acquire 
65.2 ol maxi harge yr «Closes 
this percentage of a1 nitial charge 
No one would know f the definitions 
what can be done vit Da x time 
constants 

An easy way t et a nted with 
time constant t i ! tfects 
with the setuy ¢ \ ve ym 
a square-wave é ised ) 
that instead { ve ind 
negative, It char t etween 
zero and positive. 1 locking capac- 
itor prevent tne Dia 
battery reacl ne tne itter it , it the 
generato! rhe ! es with 
the batte ry I t tne 
generator output 

The iddenly hifting voltage 1 
applied to va ible f to R in a 














006-uf capacitor (C) tage 
acre tne apacit ed wit! 
n oscilloscope r} pacitor vil 
charge as the ap} e goes posi 
tive and l nar¢ ner ne vol c 
oor te Vitk . tor 
adjusted few hundre hi the 
capacitor charg nd I é is il 
I 2 Z-a, with I I i i€ i 

Wher erie t , ted 
for 8,000 ohn t vs both the charge 
ind the ge as in Fig. 2-b. With 
20,000 ohms t! ! lischarge 
ire slowed st Fig. 2- 
I 1 cast tne ! ¥ egir at a 
i} rate but ipacitol 

tac ppose il ied it 

narge beg! i I ] A 
} ; low a ths Can ¢ ) it 
itage 

In Fig 2-b and 2 the charge 1 
nearly completed s I gh to remain 
o for some tin eT lischarge 
begu Similarly, dischat nearly 
completed a while wetTore the To wing 
harge begi B het es resist 
ince 1s iIncrea 80.000 oh we 
nave the pert I Fig 2-d. 
Ct} e 1 nowhere 





SQUARE - WAVE 
GENERATOR 


v 


and discharge 
fairly good rate whe 
commences. 

The 


what 


scope 
happens’ whet! 
006 to 


16 


changed from 


resistance 
and discharge appea 
Fig. 2-b 
ana 


trange—or is it? 7 


where capa 


resistance 5, U0l 


present .003 (uf) | 
The product is 48. 1 
original .006 (uf) 


iin the 








To check whethe t 
icts may be the answe 
and discharge are 
inotne} test ne t 

iows charge and 
capacitance of .024 
resistance of 20,000 


practically the same 
where capacitance 
resistance 80,000 ohn 


these two combinatior 


and resistance, the 
oth 

It is 
discharge 


not 


cases 
true 
depend not 


tnat time 


itance, alone on 
product of ca 


The biggest 


ance 
mallest resistance 
same charge and disc} 
smallest capacitance 

: 


; ) 
ne p 


sistance, if 


IS Made 16,U' 


What 


they 
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( é 
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If + 
i } 
I t 
1st) Y 
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4 I a} 
t YT 
, esist 
i ind 
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ne is the 
1 itest re- 
julal 


FE CONSTANTS... 


SCOPE i) 





Now ook at Fig ] 
time from the beginr 
int the capacitol } 
volt r ind ¢ 
\ I il te il 

ne time ( ar 

r ron tine D Y 

I ( - ot the i 

6.8 emain Dime 

r to these pere f 
} , ; f 

11s< i ¢ ( 

har 

lime nstar ¢ 
All you need d n 
ol nN Cl far id ( i 


ber of megohms re 
is the time constar 
fractior ot eco! 

Che ope aces of | 
ire alike because the 
equal, both bein OU004S 

D al 2-d are i 
easol both time co! 
eco! Short time 
quicke) cl ibype i! 
ne mean siower ci! 
ate 

Here l ometnil 
applied voltage has no eff 
constant If we cd 
voltage sed for Fig 
and discharge becomes 
the charge is greate? 


because 


have not changed, tne 


63.2 


63.2 


If th 


capacitance 


of full charge 
of the 


r applied ve 


chars 
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100% — 

632%- 

36 86%- 
a 


i. 


| DISCHARGE 











i q | | 
100% — - 
63.2% — 
c 
ie} _—_— — 
c 
Fig. 4—Waveforms show that changes in 
voltage do not affect a_ time onstant. 
d a | 
Fig. 2—Effect of varying R in Fig. 1. 
a 
3 
b 
fh hh /[ [ / 
i j j j 
ex | | | 
i in 
b \ 
Fig. 3—Changing resistance—capacitance , 
values gives waveforms as in Figs. 2-b, d. Fig. 5—Frequency effects on waveform. 
half that used for Fig. 4-a, we hav constant of any given capacitance and _ practically full cl e and full dis- 
the charge and discharge of Fig. 4-c. resistance. However, any change of charge within about half the time 
Although full charge is now relatively either time constant or frequency with period of each value of applied voltage. 
small, the time for reaching 63.2% of respect to the other may have great The capacitor re harged or dis- 
full charge is the same as before be-_ effect on circuit performance. charged during the mainder of each 
cause capacitance and resistance are Frequency effects are illustrated in period. 
the same as before. Fig. 5. In 5-a the frequency of the If the frequency wered, we have 
Frequency has no effect on the time applied voltage is such that there is the condition of b. Portions of the 
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Fig. 7—Basic diode detector circuit. 








= 
Cc 
AGC 
R 
Fig. 8—Diode circuit for age takeoff. 


Fig. 9—Circuit for grid-leak biasing. 





Ic 


B+ 


Fig. 10—A basic sawtooth generator. 





Fig. 11—Simple differentiator network. 
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CHARGE DISCHARGE 
/ 


Cc 
WELDING ‘ 
RODS WORK 


e 


4 





Fig. 12—An electronic spot welder. 


trace showing the beginnings of charge 
and discharge have not changed in 
form but the capacitor remains charged 
or discharged for longer times during 


the longer periods of applied 
If the frequency is raised, as in 5- 


voltage 


the periods of applied voltage are short- 





ened. The beginnings of charge and 
discharge have not changed because 
capacitance and resistance have not 
been changed. But periods of maximun 
and zero applied vol ea hort 





that there is 


before 


charge 


not time for full 
discharge begins nor for com- 
plete discharge before the next charge 
begins. 


Selecting a time constant 

Effects of time 
performance and 
ments to be 


cons circult 


on 


some of the require- 








satisfied in selecting time 
constants can be illustrated by a few 
examples. Consider first how st: gain 
is affected by the time constant of 
capacitor C and resistor R in the 


resistance coupling of Fig. 6 
there is amplification in the 
is loss of attenuation 
and stage gain depends on both factors. 

Since the right-hand has fixed 
bias, grid resistor R probably must not 
exceed 100,000 ohms o1 
Were we to use .01-uf 
the time stant would be 
.001 With this combination of 
capacitance the coupling lo would be 
about 5.5 db (nearly 507) at 100 
cycles. With .05 uf, for a longer time 
constant, the loss at 100 cycles becomes 


Although 
tube, there 


in the coupling 
tube 


0.1 megohm 
capacitance at C 
resulting 
second. 


con 


less than 1 db, or only about 10° 
What about low-frequency cutoff, 
usually defined as the frequency at 


which gain drops to 0.707 of maximum? 
The cutoff frequency be found 
from dividing 0.16 by the time constant. 
Dividing 0.16 by .001 con- 
stant) shows that 160 
cycles. For any lower cutoff frequency 
we would need a time constant, 
which might be provided by a 
capacitance at C. 

The time constant affects phase shift, 
especially at low frequencies. With .01- 
uf capacitance and 0.l-megohm resist- 
ance, for a time constant of .001 
in Fig. 6, the shift for 


may 
(our time 
cutoff occurs at 


longer 


larger 


second 


signals at 100 


cycles will be about 68 Shift is 
lessened by a longer time constant. 
Changing to .05-uf capacitance for a 
time constant of .005 second would 
make the shift less than 18° at 100 
cycles. 

In the resistance coupling we have 


had to juggle capacitance 


to change 
the time constant i 


because resistance is 


fixed by 
is biasec 
the 
as 0.5 
original 
same 


as mu¢ 


time 


the manner in which the 
1. Were we to uss 


resistance at R might be 


With 


resistance we 


megohm. 


constants witl 


h capacitance 


mentioned. 


In the 
the 


capacito 


tim 


here is 
volume 
tion as 
without 
should | 
dividing 
quency. 
not discl 


great 


diode detector 
e constant 1 
r C and 
a 500,000-o} 


load re 


control pot. If gT 
as sv 

distortion, the 
longer tha 
0.2 by the hig 
Otherwise, the 


e no 








large fast enoug! 


modulation. 


If we 


pUeo 


assume 


imum audio frequency 


5,000, we 


uf is 
Usually 


somewhat g 
effic lency, 


find that .0¢ 
the 


the shunt capacitance 


maximul 


reater to il 


but there w 


tion on strong modulatior 
frequencies. 

In the age setup of |} ~ 
constant must be long w 
the time period of on 
intermediate frequency 
control voltage close to the 
of incoming signal B 
C should be small to prevent 
too much signal energy 
amplifier. To obtain a long t 
stant with small capacitar 
a large resistance at R 

For grid-leak biasing in ig. 9 
time constant must be ! 


longer than the period of on 


the lowest signal frequency. | 
more, capacitance should bs 

and its reactance so sma t th 
nal frequency that excessive atte! 


tion is avoided. 


must be 
large ca 
suit. 


For the sawtooth 


Fig. 10 t 
that cha 
onto the 
want a 
as in 

In the 
we need 
capacitor 


discharge 


though ; 
sawtooth 
be only b 
of filtere 


For el 


trial ap 
momenta 
but we 


milliamperes. 
circuit of Fig. 
from 
entire period between 


rent 


a large 
Then all 
charged 
weld. 


Then the t 
based on signal frequer 
pacitance, using re tal 


weep oscillat 
he time constant 

rging does not extend t 
bend of the curve. That 


sawtooth waveforn or 


Fig. 5-c, not a flat top a I 


differentiating filter of | 
a_ short 
must charge very qui 


time constant | 
just as fast Then, 

an applied voltage ic] 
drops rather slowly, the 
rief rises and f; 
d voltage. 


sctronic spot welding 
plication, each we 
ry current of se\ 

use a source furt ning 
The long-time ! 
12 does it. A sn 

the source, 
charge in 
the 
almost instantly t n 


a Dlg 


stored elect? 
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from 
the 


CUSTOMER’S 


VIEWPOINT 





OW can a service technician use A separate loudspeaker wa con- 7 ! t-t it 








the « tomer’ \ Vpomnt a in nected to the et through a ] y and ( ne 
aid to making more mone} wk system. Applying hand pre re got the 
Why is it smart busine to against the plug brought in the pr 
look at each trouble thr h the ram loud and clear; releasing the 
yes of the customer instead of the pressure caused silence. So our he I 
ervice technician? Suppose the propped a book against the plug to kee; I ‘ I 
tomer does try to te \ vhat he the set playing while he continued hi the \ tl 
thinks is wrong with | et. How ! “analysis.”” Moving the volume contr the t Aw 
you turn his interference into a source caused bang's, scratches and blasts from eC 
if extra money? In short, what car the loudspeaker. Touching the loop ar 
the service technician do to insure that tenna in it wivel joint caused more 
the customer is not only a source of noise. Rotating the tuning capacitor 
income but also a valuable busine caused a still greater racket. ( er in t 
advise} pection of the loop showed that it hac 
We will assume that the technicia received a direct hit by a we $ 
is neat, fairly competent as a tech pillow thrown by one of the n 
ian, reasonably honest and has _ the progeny now standing around with big \ 
customer’s interest at heart. Let t aucer eyes. 
with a simple case from an old-time) Our hero made a fast mental addition It the | ! 
notebook: of all the damage, completed his “ana y- t ( ee! 
“He didn’t get the job.” The time wa is’ and came up with | estimate. wra ase 
in the days of radio sets with externa “Mr. Jones, it will cost $25 to put the b tl there 
loop antennas. The customer wa 1 your set in first-class condition.” There 
casual acquaintance of the youngste1 followed a long silence while Mr. and Ar it S 
who was just starting to become an o Mrs. Jones looked at each other. Then that nd ther 
timer. Said the man, “I have a very the fatal words, “Thank you very much a 
fine radio that just stopped playing for looking at the set. We'll let you the 
What would it cost to fix it?” In hi know.” ( ! f ! nee 
most professional manner the youngste A week later our hero watched a \ the ume 
replied that he would have to look it neighborhood technician of  inferio1 time é n busi 
over and then make an analysis of the ability enter the Jones’ house and ne é it you 
trouble and come up with an estimate emerge triumphantly a half-hour later ¢ t 
A few hours later the youngster wa with a $5 bill clutched in his grimy as 


busily inspecting a real dog, and an hands. How could this happen? He “No magician ex tricks.”” The 
ancient one at that. couldn’t have made all those repairs in time, a littl fferent 
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town. The problem, a set that developed “Lucky.” That was it. M Smith had now?” Joe has t 
a loud howl if anyone walked across thought that he wa There had ha topped. He qu 
the floor. Thi et had been worked on been no outward indicat f skill, says goodbye. 
by just about every technician in town knowledge or display of 1 bleshoot But he is not re 
ind the customer had spent some real irg technique. And where had Mr. he has lost face bec: 
money. Now he was desperate for help. Smith got his idea? Why from the tech- wife and 12-year-« 
So he took a chance and called the’ nician himself! What a f to have the volume control w: 
newcome! Our hero went over that told the customer, “O} that wa very hopes that his dea 
evening all decked out with a clean imple. Nothing at al ff t. Just a him as soon as the 
hirt, bow tie and neatly shined shoes. lucky guess!” leaves. $3.50 is a prett 
He could sense the quick air of approval So a new lesson wa rned pay for someone to 
as he entered the room. There followed talk down the value of y vork. The knob! 
i brief peri f que oning to deter- customer can’t read jy mit He Next day it happet I 
mine just what trouble was being ex- doesn’t know that you spent hundreds down the stairs. What 
perienced. It was learned that the set of hours learning the little tricks that the picture is skipping 
had been thoroughly inspected, inside make your work easier. Don’t expla py fires his gun the 
and out, topside and below decks. It was how simple it is to re é esymp- or three frame 
evident that the trouble must be some tom of trouble that « LOlE 4 put “How long ha the 
form of poor connection in a place that jour flnge ) the effective ft. Oh! ing?” vell Dad. “Ot 
was not ordinarily visible. It was prob- So you already know that? } would that all afternoor 
never fall into that tra I wonder. turns down the vi 
How many times has a TV techr an can hear what Jur 
carefully explained to | tomer that the picture has sto 
“those horizontal line r streak Joe’s turn. “It 
the picture De eal ne nol after a ne ve \\ 
ontal oscillat t t ( norant repairmal 
tome! are I t ! T ne niy ~ to not 
treaks te ul I t ind m not 
cillator tube ba te cent this time. He 
r | ne ¢ tomer ne ‘ ext Ir few minute 
« 7 time they ppea \ ¢ fir t J oe r t t} 
- oscillator tube off the Va Lo 
You don’t have t en h. the picture 
“...a $5 bill clutched in a grimy hand.” tomer but duritr n- minute. Our her 
truction be careful not t n aw hold control. Th 
ibly not a por oldered nt, plug and the need for your fut \ Then he turns dowr 
n. nor loose tube socket. “If the customer has a crystal ball, use low enough to be hea 
in the grid leak circuit it.” The war is now ove r\ I explain to Joe. J 
clip that held the grid leak culation. Not the canning Dut rea tart to roll agair 
ne careful not to disturb honest-to-goodne DlacK-al vhite rv and he knows it. 
art r hero took a long One hour later tl 
ry htly t hed it to the Sure enough, the 
l the grid leak. Crash, bang! affect the vertica 
“Ah-ha, aid r youngster to Mr. V.t.v.m. acre the 
Smith, “just a dirty grid leak holder.” wings the volume 


It took but a few moments to remove voltage climbs when the 


the grid leak, scrape the corrosion from and drops 30 volt VI 


maximum. Hmmm. P 


the power ipply Car 


the mounting clip and replace the grid 
leak. Success! Absolutely no noise, even 
: to the audio amplifier. ( 
selenium rectifier ar 

Yep. That does the trick. The | 


now swings only 5 


‘That is fine,” said Smitty. “How 
’ Trying not to look 

pleased, our hero replied, ““Oh—that 

at all difficult. 

F ut how much 

does it cost’? asked Smitty. “Oh,” said “No magician ever explains his tricks.” wasn’t it?” says Joe. 





of rolling. Back 





l 
‘It wa the volume 





friend hero, “I guess $5 will be about 


right.” Instead of profuse thanks came with a giant 5-inch screen. The flurry 
acry of rage. “What? ... $5 for that of fix-your-own-TV books has not yet 


simple repair? . . Five bucks for hit the market. But customer as al- 





craping off one little piece of dirt? ... Wways—are pretty sharp. Joe, “the man 

What do you think I am, a fool? ... next door,” has one of thes« iper-dup- 

Do you think I’m going to pay you $5 ers but unfortunately his picture is roll- 

for 5 minutes’ work? ” Our hero ing badly at times. Joe once fixed a 

gratefully accepted the single dollar bill lawn mower so he figures he i pretty 

offered by the irate Mr. Smith and de- good mechanic. Anyway, he greets our 

parted in great haste (leaving behind hero at the door with the remark, “I 

a screwdriver worth $1.39) think the volume control bad.” Our “1t was the volume control after 
What had happened? Why was Mr. hero tries not to show h orn as he 

Smith willing to pay $25 or $230 to six adjusts the vertical hol trol, our hero in a quiet 

other techniciar wh had failed to touches up the other cont: and steps right all the time.” Jos 

find what was wrong, but was furious back to survey his wor! the room in triumph. } 

it the boldne f the cky service The picture is clear and steady. “Joe,” little better. His hor 

technician who had found the trouble he says, “the volume trol has cated. Joe continue 

and wanted $5 for his effort? Pretty nothing to do_ with ynchronizing you for your labor. WI 

oon, the answe! tarted to form. troubles. See how good youl et 1S for the new volume cor 
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hero, and he is 
money. 
technician 


He has told 


After returning home out 
thinks about the problem 
i white lie to Joe. If he had told the 
ith, Joe would not have believed him 


The new rectifier cost $2.65. Total time 


spent was 3 hours. Cash received, $6.50 
Net profit for 3 hour work, $3.85 
That’s good for a weekly salary of $51 
Our hero just lost a good deal of hi 


eputation and went through an emba1 


rassing situation. You can be sure that 

Joe will see to it that all his friend 

ind neighbors hear how Joe had to tell 

the imb repairman what was wrong 
| ' 


ith his set! 


Our hero reconstruct the chain of 








event Why didn’t he play along with 
Joe in the first place? If Joe wanted 
volume control changed, why not 

If he had taken the et to I 
hop yesterday, he would have stumbled 
wero the relationship between the loud 
ime and the loss of syne He could 
have phoned Joe and told him that after 
hanging the volume control, he had 
vered that the selenium rectifie1 
Va ilso. defective He could have 
harged for both the volume control 
nd the rectifier, and he could have 
idded a ire $5 for shop labor. Jo¢ 
would have gladly paid. And Joe would 
ive thought our hero was a pretty 
mart apple to have discovered that 


the selenium rectifier, buried 


way aown 


nside the set, was also bad. 

Those who have never had to repair 
ps ae 

1 T\ 


} » 
xample of 


et may rise up and say this is an 
unethical practice that 
is crooked business to replace a part 


that is not in trouble. Is it? Do painters 


kip the good woodwork and only touch 
ip the bad spots? If you hire a gar 


to make a new lawn, why does 
And why 
lo you change your tires after 40,000 


iene! 


lig up the good grass too? 


he « 


niles? 
There are times when you will wish 
to recommend the change of some part 
ist on general principles. Is_ that 
ethical? Or is it a wise precaution? 
Do you know any good TV man who 
only changes one capacitor of a defec- 


tive vertical integrator? Or still better, 
doesn’t substitute a printed- 
integrator when the old R-¢ 
network acts up? And in a set full of 
old tubes, if you have to replace the 
6BG6, wouldn’t it be foolish to leave 
in the old 1B3? So put your mind at 
Strike a balance between yout 
onscience, the life expectancy of the 
part in question and your customer’s 
desires. Do the work suggested if it 
appears at all reasonable. Look at it 
the way the customer did. He wanted 
a certain thing accomplished. He is 
willing to pay for it. If you refuse to 
comply, you have inadvertently placed 
your lifetime 
on that component. 

“Good poker players always win.” Our 
hero used to play poker with an old 
grandfather-twice-removed. The _ old 
codger was a clever player. During the 
evening he would win a little and lose 


one who 


circuit 


ease. 


own personal guarantee 
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later one 
another a ful 
fast 
win, and I d 


a little. But 
would hold aces 
The betting would be 
gut grandpop 
mean win. 
This might 

the problem of a customer viewpoint 
but it How 


uch a consistent 


sooner or playei 
house 
and fturiou 
would 


eem a little 


isn’t did Grandpop become 


winner? He had ru 


of-the-mill hands like the othe) On 
these he didn’t do much bette than 
anyone else. But when he had 

hand, he made pay on There 1 
sale approacl hidden in th that car 
mean real money to you \ 
service technicians know that on n 
jobs you do little better thar break 
even. Your profit can’t be too high 
consistently. Let’s follow the trai f 
our hero as he misplays a good hand 
What would you have done? 

The set, an ultra-modern 24-inch T\ 
the customer, a new one the , 
picture is dead. Our hero, now con- 
iderably older and wiser, gets the 
He neither waste time nor h 
induly. He preserves the right profe 

ional approach. 

He smoothly and methodically track 
down the trouble and di vers there 
is no light from the neck of the picture 
tube. He fights down the impulse to 
how this important clue to the « 
tomer. He uncoils the leads from |] 


ultra-modern v.t.v.m. Then he removs 


socket and test 


the picture tube base 


for heater voltage. It’s there. Now fe 
a continuity test of the heater. Ah-ha! 
Wide open! 

Our hero, who in the tervening 
years has gradually become an old 
timer who wears glasses, gets up from 
the floor. Everybody feat the vorst 


“Your 24-inch 
Silence 


and here it 
picture tube is 
Someone ha 


come 
bad.” 
to break the spell. Our 
old-timer feels real bad about the situ- 
ation. So he speaks. 
we have this kind of trouble, the tube 
itself isn’t really bad. It 

wire inside the base pin has come loose. 
Let me look it over again. Maybe there 


“Sometimes, when 


may be the 


is something I can still do for you to 
save you some moi ey.” 

So he retreats behind the massive 
console. Out comes the soldering iron. 
Maybe a little heat and some more 


solder will re-establish contact between 
the heater lead and the base pin. So he 
resolders the pins, connects the socket, 
plugs in the cheater cord and turns on 
the set. seconds later there is 
a momentary flash of light as the 6SN7 
kicks off. Then, success! A big bright 
picture flashes across the screen. 

So he puts the back of the set to- 
gether and puts away his tools. He 
gets out his sales record book and he 
writes out the bill. Total time, 30 min- 


Several 


utes. Total charge, $5 for repairs. 
Service call free. Parts used, none. 


Pop pays the bill gladly. Everybody is 
full of goodwill. Pop even holds open 
the front while the old-timer 
struggles out with his three suitcases 
full of tubes, meters, analyzers, tools 
and sales book. 


door 
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HE year 1955 marked the 50th a without any int 
niversary ot tne first nome radio soevel 
By HUGO GERNSBACK sold to the public anywhere in the Phe outfit that 
. world. was known as tl | CO 
It was not radio as we know it today Telegraph Outfit. TI 
because in 1905 ther a no con traction of the 
ercial broadeastir But had e! oO pionee! 
A half-century Lg0, been going strong f eral years al port Con 
; ae amateur radio to i ist begun. became famous be 
lhe first radio for the PUOLIC S Marconi and other pionee} re tral is the first radio 
mitting intelligence by the dot-and-dash } vorld. On 
ise and enjoyment method; indeed wirel n those days vere so n 19 B 
was rapidly forging ahead tfit went into 
was Marketed. The public at large ne little or wa old throug! 
: : a nothing about wir 1905, ex ncluding such fa 
Differing vast from today s cept what they read in the papers and  Gimbel’s and | \ 
In magazines. As for owning a wirelk ountry’s large 
VYadios tH Const! tcLLON home set, it had nota vet been born. Incidentally 
yo ss i ae Previous to 1905, in 1903-04, th in the magazine S 
ana UMCLLON, OPENMEU Cie writer had been working ma ma tne ie of Jan 
a portable transmitter and receiving out first home 
held or raaio for fit whicl he felt coul D ld to the ! ea) n yrint a / 
public. It took several irs to perfect The writer well 
brivate interest and ore "a ; rll ; = 
[ l and make l I< ! would credulou look 
] work under practically a onditior owners when they 
amusement rather than ie Sl On he bee ’ aieernedna he Rinne Metals 


could buy the outfit to make a demor 


This ambition was realized some time efore anyone woul 
in 1905. After making a number of The complete set, bot 
lions MSE. models the writer began to market the transmitter, at first wa 
first home or private radio set ever sold $7.50. This was ra 
to the public. at which price most 

As there were few wirel stations The photograph st} 


l communica- 


commercial 












in the country, it became necessary to lica of the origina 

sell a transmitter, too, so amateurs writer, to commemorate 
could set up a transmitter and receiver niversary of the f 

at home. Then while one person was The transmitter, w 
transmitting signals, the other could cells and key, wa 
receive them. Or the transmitter could spark coil. The “1 


be set up in one room and the receiver that the coil threw 


would ring a bell in the other room through free air, bet 























Above—Advertisement for the first radio set offered the 
public. It appeared in Scientific American, Jan. 13, 1906. 
Right—Picture diagram of layout, drawn by Hugo Gerns- 
back in the 1900’s: A, G, antenna, ground; S, spark coil; 
B, batteries; K, key; AS, relay adjusting spring; SD, co- 
herer—Connections: 9, 8, to relay electromagnets; 7, 11, co- 
herer; 13, 16, decoherer; 14, 15, relay contacts. 
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Mounted on the spar! 


standards, were two bra oscillaton 


on two metal 


balls between which a all blue spat 

jumped the %-inch gap. The spark coil 
had a fast vibrator so that every time 
you depressed the key a spark would 
jump between the two balls. Depressing 


the key for a short period would give a 
dot, a longer period would give a dash 

The receiver was a 75-ohm “pony” 
relay which had to be so sensitive that 
if you blew your breath slightly against 
the armature its contacts would close 
There was also a single dry cell and the 
all-important cohere It was simply 
constructed of two large, double binding 
posts through the bottom holes of which 
passed two silver-plated brass rods. A 
glass tube, placed between the two bind 
ing posts, was slipped over the two 
bra rods. These silver-plated %&-inch 
metal rods fitted the glas so that there 


was extremely little or no play. The two 


rods were separated about 3/16 inch, 
forming a gap. This gap was filled with 
the “soul of the et’’—the oherer 
filings, compo ed of 90 coarse iror 
and 10° coarse lver filing By 
shaking the mixture we t was read) 
to be used. The hiling nad aliways ‘to De 
loose, neve? packed fignt 

The decoherer al ordinary house 
bell was mounted so that the clappel 
of the bell would strike against the 


glass tube of the coherer at the exact 


spot where the filings were. If the a 
vran I studied, it , he ee! nat 
every time the relay closes its contact 
the bel vill ring through the ngele 
1 
cell 
Now, if you depre the key at the 











transmitter, the two aerials (: 


counterpoise 


) will emit 


Curiously enough, the waves 


writer used 
very short 


20 years ag 


variety (ab 


oO we 


Ove 


aerial al 


radio waves 


which the 
re of tne 
0 mega- 


cycles) to which modern radio has come 
back. The two aerial wire 


mitter meas 
Inasmuch 


ured less tha 


as the cohe 


oO 
Y 


rer 


in the receiver aerial circuit, 
offer a very high resistance. But under 


the onslaught of the radio 


1 


the filings 


waves they 


instantly become an excellent conductor 


as if they 
The relay, ir 
into action, 


now were a 
1 the same Ci1 
attracting 


which closes its contact 


the decoher 


‘er bell whi 


solid 


the 


cl 


shakes up the coherer filings 


fly apart—t 
here becon 


hey decohere 


1eS nonopera 


tive 


next wavetrain comes along 
Thus every time you pres 


mitter key, 
rings. It rir 
key down. A 
one a dot. 
You car 
walk to the 
sounds with 


the bell at 
gs as long a 


long ring is 


pick up the 


next room, 


out any visible 


Even through thick wall 


come 1n. 
One of tl 


in the early 


relay contacts. This would set 


tromagnetic 
fit gave no « 
bell would 

signal. This 
a 5-uf capac 


The range 


1e things tha 


days was sp 


Waves and 
lear signals; 


ring fo. sect 


was overcome D\ 


itor across tl 


of the TELI 
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Replicas of the original transmit- 
ter and receiver, soon being sent to 
the Ford Museum at Dearborn. 
Left—the receiver A, antenna 
system; B, dry cell; C, coherer; D, 
decoherer; P, adjustable coherer 
rods; R, 75-ohm relay. Right—the 
transmitter: A, antenna and count- 
erpoise; B, dry-cell power supply; 
C, 1l-inch spark coil; O, spark-ball 
oscillators; K, transmitter key. 














TELEVISION 
Te Y nigues and pro cedures 
for obtaining optimum 


° F . 
pr Tii re [ude pi rforwance 
l d 


ADJUSTMENT PROBILEMS 





By MATTHEW MANDL* 


DJUSTMENT problems of black- 
and-white receivers rarely taxed 


thetechnician’singenuity. Many Some of the newer receivers have get the manufact 
euttemnes contd te entintied ta eliminated most secondary controls with manuals and othe 
touching up the linearity a little, adjust relatively minor functions and in their The potentia 
ing for best focus, centering the pi place substituted circuits having close- anode of the pict 
hone amd mekinns & few ether elec tolerance parts requiring only majo and must be maint 
dieiiiemiia controls. imately 5 fon 
With a poorly adjusted color receiver. Though the major controls have been reception. Fon 
the viewer is anne ved when his black preset at the factory, readjustments regulator tube suc! 
eniubiie cecsttion ta marred bs a2 SO when the receiver is in- cutoff beam triode 
elie Mite bien We tn alien wiiieeadl stalled. : This is particularly true of a potentiomete 
it Talis cilien ietishian to bhurwed eevanels the purity coil and convergence where regulator circuit car 
sie TT Cees echt oo sabes tet nai Mis ‘Mienaes the color Picture tube is packed sep- produce the required 
tean flag has green stripes or the stars arately. Even when the tube is installed typical shunt reg t 
at the shop and the receiver delivered in Fig. 1 and i f R¢ 


have an orange background. 

Slightly poor linearity can be toler- 
ated in a_ black-and-white scene. In 
color reception this distortion 


S$ accen- 
tuated even though the degree of non- 
linearity is the same. This is probably 
because color produces a more natural 
and lifelike scene, deviations from 
which are quickly noted 


Thus, the service technician must | 


wet 
familiar with the adjustments necessary 
for the color television receiver and the 
problems associated with each. 

In addition to the controls in a black- 
and-white receiver (contrast, linearity, 
size, etc.), the following are usually 
found in color receivers: 











ADJUSTMENT FUNCTION 
High-voltage Ad t tage at cathode of 
higt tage rectif 
Color purity For obtaining a 1 r nvary- ~ . ‘ of 
, field for red, blue, Fig. 1—Diagram of the high-voltage and focus adjustments in the RCA CT 
Convergence Converges electron beams in to the home, some retouching will be 20KV FROM DOUBLER 
picture tube : Tr ~ + = 
, . necessary. And if any attempt is made 
Color (c ma \ t cle ity aturation) . i: 
em: oe ' eo by the viewer to readjust the rear-panel 
Field neutrali- Opposes effects of stray field controls to correct color deficiencies, 
zation on picture tube the result is usually a seriously mis- BOP ee 
oe § nega gain of I (i = aligned color section. The viewer has 
ane ) juadrature) lemodu .. 
at a tendency to turn one control and if 
Blue, red, green Adjust ntrast and brilliar the results are not satisfactory he will 
ck 1 4 
then turn a second or third without S60 
Burst a.f.c. nee phase discriminator - ’ ‘ 
, broatec alas : placing the initially adjusted controls + 
th bur na in their original position Eventually re aa 
Focus Adj — the circuit balance is upset and a com- LAAA—t dae POE. 
D ta plete readjustment by a competent 22Mic = f 3 ; Te 8 
‘sign improvements will e ate = ; ° . 
: , ? exaage ee technician is necessary. ot» ° I 
one or two of these in some receivers _ sf = 
“se : a ; ve seapgll bees tie-t-ieic Plenty of instructional material will + + , 
ut st will with us for some t , 7 | 
9 eee ae “eben be available to the technician installing 
> ‘ acture? add ad 
mee srseerinnrnygr'sh oe = ra dane a new set. It may not be so ez to get 
Z . t is: for xampl the C+ : > 
— Pa To f example, " R - for the older receivers, since few were = 
node -100 he é 1ue control 1 the T = 
— i : sa ¥ d _ ae sold. The material to follow may help . 
st ¢ r input circuit and affects “at 
rae . ane -_ ellen . nd ante the technician called upon to service | 
re Nue quality (degree of red or green, : , 
we = , OF green such receivers—as well as the newer § 
etc.) . ‘ 1 | : - ‘ . 
ones—but in all cases it will be well Fig. 2—Purity and field neutralizing 
* Author of Mandl’s Television Ser 9. worth while to make every effort to controls in Westinghouse \V-2284-15 
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Fig. 4—A typ ergence yoke. 








3—Diagram of picture-tube element controls in the RCA chassis CTC4. é \ take 


rR 


(CT-100) color television chassis. <A hanges in brightne ont etting thay 
eeder network i placed from. the ndicates the high-voltage and shunt ' jw . 
high-voltage terminal to cha and, regulating circuit hould be hecked 2 nS : enlaces 

nce the voltage i approximately Try a new high-voitage rectifier and : 
0,000, the series resistors which make hunt regulato If tube replacement 
p the bleeder network have ig ohmik does not help, circuit part h 1 be : 3 
ies The high-voltage adjustment tested for off value The bleeder net | | 
egulates the potential applied to the work in particular should be checked Y 
1 of the shunt regulator tube, cor with an accurate ohmmete Before Color purity 
trolling the voltage at the plate reading individual resistor value an 


Adjust the control while the v« ltage ohmmete? check car be made Ul { tne 











t the anode cap of the 6BD4 i read total resistance of the bleeder network ent ‘ : fvil 
tl i t.v.m. and a h-voltage Since the R l-megohm scale of a 
robe The service note for the RCA v.t.v.m. reads to 1,000 megohi the tube ne the 
hassis CTC2 recommend that the resistance of the bleeder will fall within et ' ‘ 
idjustment be made to produce a read it range Allowing for a 1 tole? ! { ! 
ing of 19.5 kv A 20-kv adjustment ance, the bleeder network shown in | 
recommended for the Westinghouse ] hould read between apy} ximately 
hassis V-2284-15. The voltage hould 106 to 130 megohms. Value ibstar \ | t how! 
remain fairly constant for changes in tially above or below this range would ma ! ! 
rrightne control setting An add indicate that one or more re t are ‘ I v\ \ 
tional check can be made on circuit defective and hould be replaced Phe S4 
performance by inserting a_ milli 0.47-uf capacitor between grid an 
immetetl in series witl tne catnoade cathode should also be checke f ele 
circuit of the 6BD4. For the circuit eakage as well as the 0.22-uf unit in ! ( ( one 
hown in Fig. 1, a current of at least the grid circuit to ground 
300 wa should flow for 19.5 kv at the Color tube such as_ the l-inct tment t nit 
anode of the shunt regulator 21AX P22 require 25,000 volts from tl the nt 
Inability to obtain a 20,000-volt igh-voltage rectifie. Since the am} ing the [ gnt I € 
potential or a voltage that varies with tude of the horizontal output wavef Yn age-brightne 


Fig. 5—Pattern 
of small squares. 


Fig. 6—Incorrect con- 
vergence pattern. 
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tuned in. The e and the green gain 
controls are re é to produce a red 
raster. This can be done by increasing 
the red screen cont and turning down 
the blue and green reen controls in 
the RCA CTC2 receiver. These controls 
form a resistive network feeding the 
control and screen grids of the picture 
t be 

A typical colo cuit with picture- 
tube control-grid a reen-grid con- 


represents 


color 





televy ion recelvel W estinghouse 
cna l V-228 ] i ed raster can be 
obtained by turnir ff the blue and 
green cathods A I I tine rear 
apron of the na 

The neida ne tra { potentiometer 
l isually i t ror enter range 
during the purity rrection. This 
l best made I I ma central 
area ippeal I tne raste! prod iced 
by moving th eflection yoke away 
from the flare he ture tube. The 
yoke holdi1 VS 1 t be osened 
the tube fi t nc he e purity 
‘ ther t ul | ntrol 

isted I ed at 
the cente? ¢ e¢ 

he yo he1 ed forward 
igain unt ‘ I nly red for 
the entire creet rt T a 
neutralizir or ther 1d ted 
tg correct for oe } y \ If the 
purity coil ment irbs proper 
centering re 1just } ture pt tioning 
by adjusting the centering controls 
The green and t if irity can aiso be 
checked by turning ip each control 
individually ur turning down the 
others | lally i orrectly adjusted 
red screen will also produce good purity 
in the blue and greer reens. If not, 
the purity adjustment would have to 
be made for best erage purity for 
all three primary o1o! 

Difficulty in making proper adjust- 
ments to either the purity coil or the 
field neutralizing coil may be caused 
by poor regulation of the _ volt: 2 


When this is 
voltage rectifier tube 
should be checked. 
purity and field neutralizing con- 
should also be checked for smooth 
Since in control 

considerable difficulty in 


applied to the network 
the case, the low 
and filte: 
The 

trols 
operation intermittent 
can cause 


making adjustmer 
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The function of the purifying coil 
is to align the axes of the three beams 
in a three-gun colo: cture tube so 


that the beams have an ax common 
with that of the picture tube. This aims 
the beams at the proper angle so they 
can enter each hols I tne iperture 
mask and impinge on tl} respective 
color dots on the screer face The 
field neutralizing coil create a mag- 
netic field for neutralizir tray mag- 
netic fields which may disturb the beam 
alignment and pull it away from it 
true axis. Adjustment f the control 


varies the field produced by the neutral 


izing coil, eliminating the effects of the 





stray fields by the counter field force 
developed 

Instead of a purity me of the 
21-inch receivers use rity nagnet 
ring assembly. Th I t 
of two permanent magnet ri! Ad t 
ment procedure f« v those f the 
purity coil except tl I both of 
tne magnet ring f the I I mag 
net at rotated ll I ! rea 
raster 1s obDtaine 

Some of the ne ect ( i 

e permanent (eC ! ) nagnet 
mounted or i met I I ai 
neutralization lt} \ I 
about six permanent net unt 
ed around the face et f the ture 
tube rim. The ir net ul 
De rotated oO! me t tne 
from the picture t fir 
neutralizatior st f 
near the tube rir I ¢ pset 
beam registration € false 
coloring near the eds tur 
tube. 
Convergence 

The three beams in the ture 
tube must cro over at the hole of the 
aperture mask throug! hich they 


enter before striking the color phosphor 
dots. In some receiver tl ( ¢ 
or convergence point ] est ib] hed at 


the center of the picture-tube face by 
adjusting the d.c 

The latter is also locate rh- 
voltage bleeder network (Fig. 1). Three 


convergence on 


beam-positioning magnet ure n the 
purifying coil assembly and each of 


these is adjusted to compensate for 
misalignment of the electron guns dur- 
ing the tube 

A convergence yoke (Fig +) 1 ised 


assembly 


reen color tubes wh 


with the larger-s« 


Fig. 7 — Typical 


color bar pattern. 


Fig. 8—Incorrect 
color bar pattern. 


ao not nave a 
The convergence 
tain ape 


three | ! 


The ferrite 


pean 
efficiency for the 
the assembly. F 


vergence adjustme 
ol each convervel 


Dynami 


converge! 
al 0 included per 
increase a the 
are canned Sin 


iniform converge! 


the time the 
portior 


convervel 


exact 
at a certain 


dynam 








the vertical and | 
cuit Thus, the 
convergence electr 
tube mi ilated 
form which iner 
itage te Ol! 
tne iene I i! 
the edv of the 
i i ene i 
eitne? 
re I 
ence nal ite 
; d (] 
ence emand ( 
read tment I 
ertic conve ’ 
is the d.c. conver 
beam positioning 
eivel consider 
ervi¢ note for the 
tion should be cor 
t tep converge! 
wed Convervence 
ilso affect purity ar 
the purity control 


If convergence 
the dot generator n 
correction 
the d.c 
when 
black-and 
Improper 
not only alter true 
will also produce a 
reception of b 
Usually, if 
white picture can be 


and 


can 
ing converge 
only 
a good wl 


rec eived. 
ing 
tures. 


interference, 
will be 


color 


ments im} 
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nake re that the receive vergence. Thus, it i mi pe nt tl DEFECTIVE SOCKET 
e a good black-and-white the linearity be adjusted ar echecke ‘ 
re making extensive adjust whenever convergence trouble re in R , 
oO? evidence. 
| and © adjustments Other adjustment 4 
: eL hase difference must be mai The chrom: rf t i e¢ re 
it veen the Q (quadrature) front-panel ad tment whicl ite er, in 
ind the I (in-phase) ‘ the strength o1 aturatr he te ’ 
vy obtaining proper colo) vised scene. If the chr I r \ che 
] can be checked by I turned to a minimun ( inte | B 
ir venerato? TI instru wise), a black-and-white ¢ I ‘ 
el eful for ad til the result. 
| il Q n control and for prope The same |} ( true I tT. ( ( 
t f the vari ( ! n ibecarrier os¢ itor ac t ! The ve 
nt ind the matrix ection of the phase discriminator cir € t 
The color bar generator pt adjusted for good tabi The ¢ I 
of vertical bar ¢ l ilso hold true for the 
( (} () and varyl from red present in both blacl hit 1 
eT through blue i the col recelvel The } 
cer en at the right. I tem should be adjuste the 
any } y color will indicate wl | viewer rarely nee to corre yn 
é t fault or whicl nt by adjustment of tl rizontal 
equire istment hold control. The vertical é hould 
} nventional color bar gene} also be sufficiently stable ar I 

t about 10 bars and the circuits adjusted for } t 
olkk f n left to ght, are as f level for the trongest be 

\ rectly ad ted receive received in the area, unl ce on . 

i range, orange, vivid red adjustment to receive ! I 

enta bluse reen-t ‘ weaker statior nould be i ¢ 
t blue-green, dark ee! With properly adjustec t n 
convergence, the black-ar I 
Linearity checks bine phawia) alot re 

I t il color bar can a » be within a broad range < tmer 

‘ I hecking linearity, thoug! I of both the contra ! I ney 
tr ece f not adjusted for prope controls, 
ce r tion the ibsence of one 01 The advent of the larg ( 

vo p iry colors may result in paste picture tubes will simplify e of the é 
I f the bar The individ control adjustment he CBS (¢ ! 

i! then blend into each othe tron 19V P22, nstance for 
(Fig. 8) and linearity ¢hecking would easier circuit ad tmer fa 
be diff t photographic printing roce ap I 

Lit t best checked by a lin- plying the tricolor screen directly on 
( ittern generator though the the inside of the curved t face t 
ot generator can be used Some ger ises electromagnetic cr ergen nicn 
eratol i » produce vertical or hor reauces to ome dev ree the hich- 

mtal | or both in cross-hatch forn potential problems in elect tatic con- LOW VOLUME 
(Fig. {) vergence. Improvements a minimize ' 

When the linearity controls are im pincushioning effects. Spe ree-gun I the 
properly adjusted, the resultant poor construction tilts each be vard a ¢ . 
inearity means that the sawtooth sweep common axis for improved convergence n Ul 
vaveforms do not have a linear rise An anode potential of 25,000 volt f 
time. This distortion of the sawtooth required and, as with the reuits pre- : ; ery 
waveshape may affect convergence. The viously discussed, a shunt reg ator } held 
ime holds true for improper adjust- tube must be used nce regulation I eakel 
ment of a drive control in the hor should be kept 1 2 for best per- i n al 
zontal sweep stages A misadjusted formance. nt be 
rive ontrol also contributes to poo! Color intro ee a number of new I 1 the 
nearity by causing left-hand stretch problems. Appearing in an early issue I O.K 
nd center compression, and this wil “Tunable Traps in Color TV Receivers,” | | wired 

» have some effect on dynamic con- will help clear me of the EN ( not find 

I SS I 
Sf f fg fy | UD , 
SBugmaeece 8 citor. 
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Fig. 9—Typical cross- 
hatch pattern. 
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Fig. 1—Appearance 


of blanking 


signal. 
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difficult problem 


result of trouble 
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Fig. 4—-Vertical frequency at 30 cycles. 


Fig. 2 


equalizing pulses. 


An excellent method 
bleshooting time wher 
sync defects is to ol 
nal on the face of the 
With the set turned 
to a station, misadjust tl 
control until the pict 
downward. If the rec 
properly adjusted 
: contrast, the effect s! I 
Syne and Will be seen. 
The horizontal black 


tical blanking pulse wt 

tween successive canr 

is a normal conditior 

blacker than any of the “bla 

the picture. Most T\ 

black level so that the differer 
tween this blanking 

peak blacks in the pictu abou 


when referred to the ent 

tude. In many cases, however, tl 
ference in blackness as observed 
face of the picture tube may 1 
noticeable. The important part 1 
the bar is black. 

Next, decrease the contrast 
crease the brightness ar you W 
the effect seen in Fig. 2. Not 
black area in the upper section 
bar. It represents the vertica 
pulses and the equalizing p 
The degree of blackne een | 
dicates that the amplitude of tl 


B. Du Mont Labs. 


* Allen 





Fig. 5—Vertical oscillator at about 120 cycles. 
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tical pulses is adequate. Since the syne 
signals are referred to as “blacker than 
black,” it becomes obvious that, if the 
amplitude of these syne signals is 
normal, they should be blacker than the 
blanking pulse. 

Since the syne signals 1 
through all the picture cire 
possible that these circuits migh 
criminate against these signals 
way or another, causing faulty 
However, this check (observing the 
syne signal on the screen) provides 
a quick and easy way of establishing 
whether the syne signal, as fed to the 
syne circuits, is adequate. It might be 
a little difficult at first thought to con- 
sider a pulse amplitude in terms of 
blackness on the face of the tube. How- 
ever, a little experience in observing 
this signal under various conditions of 
trouble will provide a very valuable 
troubleshooting tool. 


Get "feel" of vertical hold 

Another important check point for 
running down a bad case of vertical 
syne trouble is the vertical hold con- 
trol. Get the “‘feel” of the hold control! 
This might seem like a rather large 
order since the technician is called 
upon to service many makes and models. 
However, a few basic principles con- 
cerning the vertical hold control should 
be kept in mind. 

For example, a receiver with a large- 
amplitude syne pulse available will also 
have a wide range of adjustment over 
which the set will remain in syne. 
Furthermore, a set with a high-ampli- 
tude sync pulse will “snap” into syne 
as the vertical hold control is adjusted. 
Sets with a lower-amplitude sync signal 
have a much narrower range of the 
control over which the set will remain 
in syne and will normally not “snap” 
into syne. In either case the set in 
question may be perfectly normal, and 
this is one thing that the service tech- 
nician will have to get experience with. 
A good method of gaining it is 
for the technicians to check the “feel” 
of the hold control on every set he 
services even though the trouble is not 
a vertical condition. 

Several years ago I discussed vertical 
hold difficulty with a technician who 
had been having trouble with syne 
noise immunity. His problem concerned 
a syne circuit that was stable enough 
of itself, but when a burst of noise 
appeared the vertical syne would be 
lost. To overcome this he used a large 
capacitor (0.1 uf) across the output of 
the integrator circuit. This in effect 
bypassed to ground the noise pulses 
which were giving trouble. It also sub- 
stantially reduced the amplitude of the 
syne signal. With this modification, the 
range of the hold control had become 
extremely small, almost to the point of 
being critical. Once set, it would re- 
main very steady. According to him, 
this was a complete cure. However, the 
hold control was located on the back 
of the set, which would have made cus- 
tomer adjustment difficult. 
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In addition to the syn 
screen and the feel of the vi 
control, the service techniciar 
another observation helpf 
tain conditions of vertical 

As the vertical hold « 
in one direction, thé 
downward. When it 
other direction, the pic 
Fig. 3 several picture 
partially superimpose 
hold control has sufficient 
pos ible to get two 
(Fig. 4). In such case, 
quency 1s running at 50 
picture rolls downward, 
frequency 1s above 60 cycel 
the control has adequate ra 
possible to run the frequency 1 
vertical oscillator up to 120 cycles. 
Fig. 5 shows the effect that would be 
seen under this condition 

Summing up this information we can 
conclude that, if the picture rolls down- 
ward, the vertical frequency is above 
60 cycles; if the picture shows the effect 
in Fig. 3 or Fig. 4, the frequency is 
below 60 cycles. 

Now that we are familiar with sev- 
eral checkpoints and a few simple tests, 
let’s go about our business of cleaning 
up some of the vertical problems apt to 
present trouble. 


Vertical sync due to ghosting 


A customer complained that on one 
channel the picture rolled badly. The 
service technician verified this com- 
plaint —the remaining channels were 
rock solid. He concluded that the tubes 
in the receiver were all O.K. His next 
thought was to establish whether there 
was any particular reason why this 
one channel should have poor syne. 

To do this he looked at the syne in- 
formation on the face of the picture 
tube. The picture on this channel was 
not as good as that on the other chan- 
nels. He noticed a ghost of negative 
polarity (that is, white objects ap- 
peared as black in the ghost region 
and vice versa). He did not concern 
himself with this detail too much and 
he then misadjusted the vertical hold 
control to get a good look at the syne. 
At first look, the blanking signal seemed 
normal. But when he adjusted the 
brightness and contrast controls to get 
a better look at the sync, instead of 
seeing the clean-cut black display that 
represents syne and equalizing infor- 
mation, he saw the ghost of the syne 
signal cancelling the syne information, 
since the reflection was negative. So 
here was the trouble —the ghost was 
so located that it not only affected the 
picture but, since it was negative, it 
cancelled the syne. Thus the difficulty 
with the one “rolling channel.” The 
trouble was eliminated when the tech- 
nician modified the antenna position so 
that this ghost effect was removed. 
Loss due to compression 

This condition will appear similar to 


that caused by ghosting. The customer 
may complain that only one channel 
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first 
and 


range 


at 


it should 


aetector, 
1S€ | direct 
examine the 
yutput 
each circuit ed. Fig. 7 shows 
what should be eI hen everything 
is operating 1 Improper volt 


> wavelior! i I nput anda ¢ 


ages, especially the grid circuit, will 
produce syn ympr oY 

Various degre 
cause trouble ase the trouble 


ompression can 


appeared as al nt it vertical 
and was due to a en screen bypass 
capacitor at ( o amplifier tube. 
The capacitor was a 1 f unit. The 
scope revealed the vertical serrated 
pulse to be great lepressed. Inci- 
dentally, most 7 
criminate against the horizontal syne 
signal because nadequate frequency 
response, witl he result that when 


. : 
ricea scopes dis- 


everything is normal the waveform of 
the syne signa ewed in the video 
circuits appear i hown in Fig. 7. 
Note that the ve1 1 pulse interval 
is apparently of | amplitude than 
the horizontal. If a loscope having 
an extended respor were used, both 
would be of equal amplitude. There- 
fore, if with a 
both amplitude 3 are e same, the ver- 
tical region i robably being com- 
pressed. Whether being affected 
enough to make a difference in per- 
formance will depend upon the set in 
question. 


re sponse scope 


Improper sync due to hum 

This trouble could have been a dilly 
had not the technician been curious 
about every little tI he saw in a pic- 
ture. Let’s see how paid off. 

The customer phoned the technician 
and said that his set would be O.K. for 
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sil a ture would roll 
7” of ES e O.K. for a whilk 
The technicia d_ the ne 
as it appeared « t face of the pu 
ire tube in ind it to be normal 


He then checked the “feel” of the hold 


ontrol a examining 
vhat was happening as the set went 
out of sync, he noticed a slight ripple 
in the picture. Since this ripple resem- 
bied a sine wave if the picture were 


’ r } 
on 1 de he 


concluded that 
getting into the 


noticed, how- 


turned 


a 60-cycle al was 


sig 


yne circuits. He further 


ever, that as the positive half-cycle of 
this ripple got to the bottom of the 
picture the region of the vertical 
sync the picture would take its sev- 
eral rolls and then recover again. By 


the time that the next positive half- 
cycle got to the bottom of the picture 
the effect would be repeated. The tech- 
nician concluded that this 60-cycle rip- 
ple was causing the trouble. He 
knew that the most way a 60- 
signal into a set 
is through heater-cathode leakage in a 
tube. By substitution, it was found that 
the trouble was just that heater-cath- 
ode leakage in the tube. 
Tubes that have a cathode resistance 
this trouble. 
Obviously, if the cathode is grounded, 
leakage will not have 
this effect. If the set is in the shop, 
quk kly be ide ntified by 
cathode of each of the 
to ground. When the hum 
disappears as the short is made, you 
have located the culprit. This condition 
happens fairly often, so watch for the 
symptoms. And if you haven’t run into 
no doubt will sooner or later. 


also 
common 


cycle sine-wave gets 


second i.f 
to ground will produce 
heater-cathode 
the stage can 


shorting the 
possible tubs 


it, you 


50 


Fig. 6 (Left)—A compressed 
vertical pulse. Fig. 7—(Below) 
Normal appearance of waveform. 


Vertical drift 





Here is trouble that tu a t 
nician’s hair ¢g What la I 
pens is this: ° t ittir 
back in his easy chair enjoying 
favorite program whet y the pic 
ture starts to roll dowr i] He fidget 
in his chair, waiting for the picture to 
settle down, but it doesn’t. Reluctar tly, 
he hoists himself out of |} favorite 
spot and lumbers over to tl et t 


adjust the vertical hold. TI done, he 
returns to pipe and popcor! 

A little later, 1 minute, maybe 5 
minutes, the above seri ot event 
repeated. Our customer 1 getting a 


little peeved. The third time 
he cannot get it to 


is where you tne 


it happen 
stop rolling. This 
technicilan—come i! 
How do you go about running down 
such a trouble? You and | 
ably change the vertical oscillato1 
Perhaps the 
inated. At least you think it 
watch the set for an 
roll. 
later, you get a call from your « 
and he is not happy. It’s rolling 
he says, why don’t you fix it 
Sack you go, to try 
Let’s see 
pay off in a 


would prob 
tube 
trouble would be elim 
bec ause 
nou! 


you ana 


doesn’t However, about a week 
istometl 
again, 
right? 


avall 
which of our hech mis 
spot like thi 
definitely different thar 





toms here are 

they were for the case of the tube with 
the heater-cathode leakage In that 
trouble the set would correct itself. 


What about the 
the face of the tube? You 
likely see much there, but 
always a possibility that something un- 


Syne information on 
would not 

there is 
usual might and would be 
visible. How about 
hold control? Perhaps, but not too likely 


come up 





the “feel” of the 
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countered by a 1 
facturers who e( I 
tical os ator and 
ve ip tn A 
unt everyone go 
the tub 











ry ibe 
n 1 r It w 
fi } I Ow Va 
I conditior oO 
nost « ‘ The o1 
the ane . 
ize rathe. 
wa ( rir the I 
of the et t Va 
The filament pe 
resistor (1-1.5 ol 
vl witt tr 
Du Mont got a 
us i pe i i 
re to The ida 
oct: D 
inserted in its top 
ing pin \ 
nia I pir 
” Some t 
! ‘ oObV 
pter. If t 
it nost lil iy 
) ite ircu 
ritt j ome pal 
( r tT} 
rt e fi 
tol pacli 
1lue It f \ 
ivy t ) 1owl ‘4 i 
( to a col one 
In value 
On o 1 ! rt 
imt o o fi 
persists or exist r 
form. This may be 


correctly color-cod 


close to its supposed 


Unstable vertical sync 
The customer com} 


picture rolled cor 


revealed that whils 
adjust the 


would lo« I 


ve rtical 
picture 
treme ly 
was very 


“loose” and 


critical. TI et i 
illator which 
from an integrator < 
circuit of the oscillator 
ing on the blocking 
former. From the fe 
trol the 


very low. A qu 


ing’ os¢ 


amplitude « 
was 
signal on the ia tr the 


verything 


tical 
revealed ¢ 


the fault was laid t 


circuits (the oscillator O.K 


adjustment of the | 

provide the frequency I 
normal for this set). TI 

an integrator composs 1j 
capacitors and resistor The trout 
this case was traced to a leaky 
itor in the integrator that w I 


most of the pulse to gr« 
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Conducted by $ suc - - 2 r Zi - 


JERRY KASS 


Fig. 3—Vertical sweep circuit in the RCA &8TS 








HEN hum can be seen on the easier to concentrate on 
screen a well a heard f) ! tom. With only the 
the speaker, the service tec} to determine whethe ‘ ‘ 
nician will usually fir t hum or buzz (troubleshoot ‘ ‘ A 
ffers for the two) 
1I2CA5 H 
SOUN: TP um genera I 
FROM RATIO DET . 
= if avy, ‘a t consists of a ne 
VOLUME ] 
Pee ind = Ailers — power-supply ripple of | 
tt " eV ;+ + Being iInuso 
ais é 
2MEG a 240V distortion is pre ed 
= a) 
+4h+ enerally a pro 
| | 4 ode leakage in a tube 
L6 MEG i+ ndicate uch trouble 
a - 
Seu 1 n the B suppl) 
l Buzz ha a rasp\ 
35V oiten produced by han 
“TINE TO OTHER CKT z 7 wave such a tne 
K " 
blanking pulses. Othe 
are low frequency vider { il 
vertical deflection voltage et. The 
horizontal sweep circuit eld ause 
interference because the 
signal falls beyond the re nse ing 
f television audio amplif 
Drawing a still finer line, we should f tl 
4 distinguish between picture vider 
buzz and syne buzz. Picture buz: by 
far the more common of the tw r If t the 
addition, it is easy to spot t chang ( 
in tone and amplitude with any major ar 
change in the televised scene ich a | 
Fi — ' produced when switching cameras o1 be 
‘ig. 1— dio 0 » % voltage- : 
Ig uaio output tube as volags breaking into a commercial. Syne buzz, ed 1 t e ] 
divider resistor in Admiral 17KP3 set. ; < 
produced by coupling between the audio The ts.) 
r FROM IST VED AMPL PLATE ection and the vertical sweep and dé O 
flection circuits, does not vary with the 
047 TO SYNC SEP changes in video content. We will cove £ 
> — tt . » 5 
' ’ the various causes of bu: at a iatel nie 
date. Now let’s concern ourselve with ( 


of @ 12 6U8 audible hum. 
NOISE CANCEL : : 
Again we must distinguish between 

eK [8 FROM VIDEO DET terms: power-supply hum 





047 = f > heard at all times regardless of whether tl 


3 > ‘ - . . ? 
| HOME OUTPUT tion hum. Power-supply hum can 
$ sass a signal is being received; modulation 


‘~ 8 AAA hum is produced only when tuned to t 


> 2 . 
FROMHORIZ MULT — | an active channel. 
3 After it has been determined that the 
47K + 7 . 1 
trouble is power-supply hum, the first I 
7 
_ $ +] important check is to see if the hum in- 
SOOK @ NOISE CANCEL Bn 25 . : : 
. : ow T tensity can be varied with the volume 
3+ control. If it can, the defect almost 
1 | . > : 
= ¢ | always before this point. If varying the 
== volume control has no effect on the hum, 


Fig. 2—Horizontal output and _ noise- it is a fairly safe guess that the tr 
cancellation stage in Stromberg 624, lies after the control. When hum can 
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bes may still be removed by replacing 
hem with inoperative units (all pins 


ped except the heaters). 


Modulation hum 


This effect is produced by hum in the 
* and if amplifiers and exists only 
when receiving a signal. It is caused 
by heater—cathode leakage or B-supp 

ple in the plate and screen circui 


ppears as amplitude modu- 


l 
“< 





carrier and would thus 
nore noticeable on the picture-tube 
reen, the ratio detector being fairly 
fective in guarding against AM. Be- 

of this, tunable hum is found in 


t-sound receivers where maximum 
\M rejection takes place when the 
nd if 1s exactly the same as the cen- 
frequen f the sound detector. In 
tercarrier sets there is no _ tunable 
ndulation hum, the 4.5-me signal being 


nstant. In any case, maximum pro- 


tection against modulation hum 1s care- 
ilignment of tl ound detecto1 

The above rule are general and the 

nician must be on the lookout for 


leading variations. For instance, a 


A navir heater—cathode leakage in 





ne of its if amplifiers may produce hum 
nly on weak stations. This could pose 
i time-consuming pr in which the 
echnician w event discover that 
trong signa prod e a large age volt- 
ve that iy ed to the defective tube 
l} greatly lowers its gain and the 
modulation hum produced by that stage 


negligible. On weak stations the hum 


makes 





{ Ss a a - » chassis has bee n 

g e tha } share of trouble. 

The general toms are a loss in high 
tage and brightness. The circuitry 
the high-voltage power supply 

hee g ¢ e) mth a fine-tooth 

bh and, f anything, everything 

che foo good, I measure about 15,000 
ts at the picture tube which is lower 
tha t si d be (19-23 kv). However, 
/ 2 ra tout, dan pei and h gh- 
rade tubes have bee changed with 
nent. I suspect that the 

j tal ¢ t t tra? forme? may be 


efective.-—C. C., Saco, Me. 

Of course, if every component associ- 
ated with the sweep and high-voltage 

litry has been checked and all test 
od, it is logical to suspect the fly- 
ick ransformer. However, voltage 
rle f this type have a character- 
tro ble that should pe checked 
irefully. Between the filament of the 
nput 1B3-GT and the pl ite of the out- 

t 1B3-GT are connected three 1- 

egohm resistors. 

Supplying a 27GP4 which requires 
21,000 volts for normal operation, the 
resistors and capacitors in this circuit 
are under severe operating conditions 
d breakdowns under load are com- 
ion. Most often the 1-megohm resistors 
hange value and cause a surprising 
ss in high voltage. Thus, replace the 





three resistor with ¢ tv 2-wa 
units—this is most likely the troubl 
Negative Picture 

A Stromberg-Ca el 624 ha 
come th a stra f P 
So many tl ys cl } } 
seems as f many ¢ a 


prod iced bu a a 4 e ca 
cellation contre é 

fions 

be causing overlor ] efu 
gone over the ; & hot 
appears to be de The r 

is oO / ut Ts -_, ; hah 
li er tha t sh he The é a 
cellatie circuit has é t/ 
grid voltage on the ]} ta tp 
tube is ery w—M. R Whee . | 


Va 











There are a few |} g it 
clues that you have uncovered. The low 

l on the plate of tl eye: 
tube accounts for tl Va itage 
The pulse at the plate of tl tube 
should be approximately 800 volt 
Thus, the very low age volta is per- 
mitting excessive rf ¢ f amplification, 
causing video overload i the engraved 
effect. 

Pursuing this further, the lack of 
negative voltage on the grid of the 
horizontal output tube ac: nts for the 
low voltage on the plate of the keyed 
age tube. This is substantiated by 
fact that the pict ire appeal the 
as when the noise cancellation 
(Fig. 2) is fully advance The 
clue is the normal operation of the 
zontal multivibrator « t 

The trouble lies in the cathode circuit 
of the horizontal output tube. Replace 
both cathode resistor However, most 
likely the defective component in 
open 5-uf 50-volt cathode bypa capacl- 
tor. With this capacitor open, the a 
tive voltage disappears and the of 


the noise cancellation tube, normal] 


biased 


ground 





+ 


about 7 volts negative, is at 
potential. The tube onducts 
heavily, fully clipping the sync and pro- 
a distorted and crit uly syn- 


ducing 


y 


chronized picture. 


Poor height and linearity 


A 


real 


old-timer cd? fie hop 








NEXT MONTH 


An Important Item 


for every 
TV Technician 


TUNABLE TRAPS 


in 
COLOR RECEIVERS 


By Matt Mandl 
Watch for It! 
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HERE has always been an argu- 

ment among audio fans concerning 

the relative merits of various types 

of output tube operation. Some will 
settle for nothing but a triode, others 
are equally certain that the more effi- 
cient pentode is the best choice. A 
relatively new, but equally avid group, 
holds that Ultra-Linear operation is 
best since it has the power advantage 
of the pentode along with the character- 
istic low distortion of a triode. 

This amplifier solves the touchy 
problem with the addition of a two-pole 
three-position switch. Its purpose is to 
select any one of the three output tube 
connections. A constructor can build 
the amplifier without the switch and 
use his pet connection or add the switch 
and amuse himself by choosing the 
output stage which suits his mood. The 
switch can also be used to confuse purist 
friends who believe in only one type 
of output stage since the audible differ- 
ence in performance at the three posi- 
tions is very small. 

If the only difference between this 
amplifier and ethers was the addition 
of a single switch, there would be noth- 
ing remarkable about it. Actually, very 
careful thought went into the design of 
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Top and_ bottom 
views of amplifier 
chassis, Selector 
switch is at right. 
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Qi 1 Ultra-Linear op rG Ay, 





each circuit in this amplifier and the 
following list of 
proof: 


features is offered 


1. Response flat from 10 to 100,000 
cycles. 

2. Hum and noise more than 80 db 
below maximum output. 

3. About 0.3-volt input 
maximum output. 

4. Maximum power output of 6, 12 
and 13 watts for 1 distortion 
(Fig. 1) on triode, Ultra-Lineat 
and pentode connection. 

5. Less than 1-db variation in over- 


required for 


all gain when switching from 
triode to pentode operation. 
6. Only four matched parts needed 


for accurate signal balance at the 
grids of the output tubes. 

I am dismayed by some of the trends 
in recent amplifier designs. A typical 
design uses a monstrous output trans- 
former flanked by a pair of overworked 
6L6’s, a 40-pound transmitter-sized 
supply, a half-dozen mystic 
adjustments, a couple of voltage ampli- 
fiers and 20-30 db of negative feedback 
to cover up the design blunders. Don’t 
think that the home constructor is the 
only one guilty of questionable 
A well known manufacturer 


power 


design. 


operates 


a 12AX im 
plate é th 484. 
I am 1 e ol 
desig! Dut pre ta neat 
( ac € y and 
moderately p1 vhich can 
be simply place nd then 
forgotte Ter powel 
output from 10 t ( vele with 
less than 1 quate— 
I am sure for even tl tical ener. 
Furthermore, it i! hieved with 
standard parts, I circuitry 
and conservative ope f all part 
One best e11 t r not ex1s 
Mar 00d ne I lhe 
eircu cribe e (Fig. 2) 
has beer e¢ I ¢ t date 





Harmonic distortion vs output. 


Fig. 1- 
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and has proven its merits. So that you 
may see what involved 
in the design, a step-by-step outline is 
presented in approximately the sequence 
followed. 


decisions were 


Output stage 

The 5881’s in the output stage have 
a maximum dissipation of 23 
watts each and yet are small. In the 
interest of reliability all of the “high- 
power” such as transform- 


plate 


compor ent 


ers and tubes are operated at about 
70 of their maximum rating. This 
called for a plate input to the two 
5881's of about 30 watts. 

After following a ring of interlock- 
ing decisions for a few minutes, I 
decided that 300 volts at 100 ma would 
provide the desired 30 watts with the 


most efficient use of power supply parts. 


A standard power transformer, rated 
at 750 volts at 150 ma and working 
into a choke-input filter, supplies a 


300 with excellent 
The choice depended upon 
class-A operation of the 
along with the use of 


well-filtered volts 
regulation. 
maintaining 


output tubes 


standard power supply components. 
Parts which are run too close to rat- 
ings are unreliable: using them far 


under their ratings is uneconomical as 
well as doing little to improve reli- 
ability. 

With pentode operation of the output 
tubes (the 5881 is normally referred to 
as a beam power tube, but it has five 
electrodes and could be called a _ pen- 
tode), a maximum power output of 10 
to 15 watts could be expected. A Peer- 
less S-226Q output transformer seemed 
to be the logical choice from a consider- 
ation of ratings, quality, cost and size. 
Its 20-watt rating is adequate, it is 
very compact and its response flat +1 
db from 10 to 100,000 cycles. Although 
the secondary can be arranged to match 
loads of 2, 4, 8 and 16 ohms, high- 
quality speakers are normally 8 or 16 


ohms. The connections were modified 
from the manufacturer’s instruction 
sheet so that 8- or 16-ohm speakers 
could be used without any wiring 


changes in the amplifier. A switch in 
the screen leads of the output tubes 
makes the change between triode, Ultra- 
Linear and pentode. 


Cathode-follower driver 
The 12AU7 cathode-follower driver 
has very low output impedance, hence 
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Top and_ bottom 
view of the power 
supply chassis. 


Note the tubular 
rectifiers. 





its high-frequency response is good. driving the output 

At the operating conditions selected for rent. The imp 

this tube, it has an output impedance’ capabilities is evident 
of something over 300 ohms. Estimating rating of this amy} 

the input capacitance of one output connection 1s compare 


tube at 50 uwuf (triode connection, when of 4 watts listed in 


it is the largest), the high frequency Low-distortion dr 
response is calculated to be le than rent requires direct 
3 db down at 1 mec. Capacitive loading output tubes. With 


on the previous stage is also very low conditions is instantane 

because the input capacitance of cath- nal peak has drawn 

ode followers is inherently low (about R-C coupling, grid current w lra 
5 wuf for this tube). ly charge the couplir 


Low-impedance output ] desirable charge, slowly leaking ff 
t 






for another reason. It permits an in-  high-resistance grid r¢ \ 4 
crease in the amplifier output by duce a signal not re 
Syyt ——y ————— 
oe 
12AU7 588i (2) 
‘aes ¢ 


295V 
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Fig 2—Schematic diagram of amplifier. Switch selects output tube operation. 
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peak which caused the grid current 
This is truly distortion—a very « 
agreeable type. 

R-C coupling to the cathode-follower 
type driver prevents de drift in the 
bias and balance adjustments for th 
output tubes. To prevent the distor 
tion just mentioned, in the grid circuit 
of the cathode follower, a low-mu tubs 
is used. There is a safety margin of 
about 10 volts between grid-current 
flow in the output tubes and in the 
drivers when a 12AU7 is used. A 12BH7 
would have been somewhat better but 
is more expensive. It can be sub 
stituted directly into the circuit if 


desired. 
Direct coupling is obtained by ground- 


ing the cathode resistors of the output 


tubes and returning the cathode resis 
tors of the driver to a negative 150- 
volt supply. This 150-volt supply is 
also used for a previous stage. The 
direct coupling produces a_ simplified 
balance and bias circuit for the out- 
put tubes. Low-wattage carbon pots 


are used in the grid circuit of the 
driver and the resulting adjustment is 
smooth and relatively permanent. 

Adjustment is simplified by ground 
ing the cathodes of the output tubes 
permanently through a pair of matched 
10-ohm Connect a meter on 
a 3-volt-or-lower between the 
cathodes of the tubes and set 
the balance control for zero reading. 
With the meter from a cathode to 
ground, set bias for 0.5 volt. A recheck 
of balance completes the adjustment. 

Parts values were chosen so that the 
output tubes could not be damaged by 
misadjustment of the bias control. The 
range of the balance control is sufficient 
for good tubes. If 
reached with the control, it is a sign 
that one or both of the output tubes is 
unsatisfactory. 

As the circuit stands, removing the 
12AU7 or failure of its heater will 
not cause any damage. If the cathode 
follower had not R-C-coupled to 
the preceding stage, results would have 
been very different. While failure or 
removal of the cathode follower would 
not cause any harm, removing the 
previous stage would raise the grid of 
the cathode follower toward B plus 
and cause severe overload of the out- 
put tubes and power supply. 


resistors. 
scale 


output 


balance cannot be 


been 


The cathode follower is essentially 
free from drift because of the large 
amount of inherent feedback. But the 


stage preceding it is likely to drift 10 
to 20 volts during its normal life and 
this amount of signal, direct-coupled to 
the output tubes, would present a 
serious drift problem. 


Phase inverters 

That’s right, this amplifier has two 
phase inverters. The first 
12AX7 in the common seesaw connec- 
tion and need not use precision compo- 
nents. The second is a 12AV7 with a 
long-tailed connection and has accu- 
rately matched plate loads. While its 
chief function is that of a push-pull 


one is a 
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amplifier, its constants are chosen t 
improve the phase inverting act n { 
the first tube. 
Using standard resistors, the fir 

inverter shouldn’t have over 

balance. After passing through the 
12AV7 stage, the output nould be 
matched within 0.5°7. Because of the 
large amount of feedback in the cathode 





follower driver, the 1 
the grids of the output tubes wit} 





than 1% unbalance. The important 
feature here is that since the pha 
inverting action is essentially inde 
pendent of tubes, unbalance of 


than 2°; can be maintained at the out 
put tubes for the life of the amplifie: 
without any adjustment. 


The importance of having accurately 


balanced signals at the 
output tubes should not be 
mated. An unbalance of 20 can in 
crease the distortion generated in the 
output stage by several times. Measure 
ment on a push-pull 6V6 amplifier with- 
out feedback showed that a 20 un- 
balance in output grid drive 


increased 


the distortion by 2.5 times. As for 
distortion, the unbalance would essen 
tially nullify the effect of 8 db of 


negative feedback. 

Widest possible use of a single part 
value has been made in this amplifie1 
This policy makes it simple to 
a matched pair. For example, plate 
loads on both the 12AX7 and 12AV7 
are 180,000 ohms. Only the plate 
for the 12AV7 need matching and the 
best matched pair can be selected from 
the four resistors. Even if the unused 
resistors are not needed for immediate 
use, lots of 5 or 10 can usually be pur 


select 


loads 


chased at a reduced rate and pairs 
selected with an ohmmeter. This way 
you have a matched pair and some 


extras at about the cost of a commer- 


cially matched pair. If carbon resistors 


Parts list for amplifier section 

Resistors: |—4,700, 3—10,000, I—!5,000, !—33,000, 
1—39,000, 7—680,000 ohms (two pairs matched to 
5% or better), '/2 watt; 2—10 ohms (matched to I% 
or better), '/2 watt, wirewound: !—1i50.000, 2—1,200 


ohms (wirewound) | watt; I—10,000, 2—47,000 
(matched to 5% or better), !—82,000, 4—1!80,000 
ohms (two matched to 1% or better), 2 watts; |— 


10,000, 1—20,000 ohms, potentiometers 
Capacitors: i—50, |—75 wuf, mica or disc ceramic 


500 volts; 3—0.1, 2—0.5 uf, 600 volts, metallized 
paper (Aerovox P82 or equivalent); !—20-20 uf 
electrolytic, 450 volts 

Miscellaneous: !|—output transformer, primary im- 


pedance 6,600 ohms ct, secondary 4. 8, 12, 16 ohms 
(Peerless S-226-Q or equivalent; |—!2AU7, |—I2AV7, 


I—12AX7, 2—588I's: 3—9-pin miniature, 2—octal 
sockets; |—2-pole 3-position switch; |—4 x 7x 12-inch 
chassis (Fleximount or equivalent): |!—length of 


6-conductor cable; |—é-contact plub 
P-306-CCT or equivalent) 


(Cinch-Jones 


Parts list for power supply section 

Transformers and chokes: |—power transformer, 
750 volts ct @ 150 ma, 5 volts @ 3 amps, 6.3 volts 
@ 4.5 amps (Stancor PC-8411 or equivalent); |— 
power transformer, 250 volts @ 25 ma, 6.3 volts @ 


| ma (Stancor PS-8416 or equivalent); !I—choke 
7 henries @ 150 ma, 200 ohms (Stancor C-I710 or 
equivalent); |—choke, 3 henries @ 150 ma, 90 ohms 
(Stancor C-2309 or equivalent) 

Miscellaneous: !—2,000, |—3,000, !—4,000 ohms 
4-watts, wirewound, resistors; |—30-30 uf, 350 volts 
electrolytic; I—40-40 wf, 450 volts, electrolytic 
I—5U4-GA, I—0A2: I—octal, I—7-pin miniature 
sockets; 4—20-ma_ selenium rectifiers, miniature 


(Federal 1159 or equivalent); |\—4x 7 x 12-inch chassis 
(Fleximount or equivalent); {!—é-contact socket 
(Cinch-Jones $-306-AB or equivalent); |—2-amp fuse 
and holder; I—line cord and plug 


grid of the 
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Fig. 3—Schematic of power supply. 
The negative t ipply (Fig. 
) ! late voltage 
ied to tl t tubes since it 
ic their | Thus, a_ bridge 
elenium rectifie ‘ 4 pseude 
choke-input filt volt miniature 
VR tube and } ormer, com- 
plete the part t The 0A2 voltage 
regulator fire within 2 seconds after 
powe tur? the positive 
SUPPLY follow [ t 10 seconds. 
The amplifier and power supply wer 
constructed in a ] f 4 7 x 12-inch 
Fleximount cass Adequate ventilation 
is essential to 1 ble peration and 
a pattern of hole irilled in the covers 
suffices 
Standard cor practices such 


reful placement 





as twisting ac le 
of parts and shielding input and output 
from each other hould be used. A 6- 
conductor cable ar a pair of Jones 
connectors facilitat powel connec- 
tions between the tw Init END 
(Note that Mr. Sharpe has designed 
his amplifier for best operation in the 
pentode connectior By using higher 
plate voltage—ea ybtained by using 
capacitor input instead of choke input 
in the power supply—and by adjusting 
output plate loads and grid bias, the 


changed to opti- 
a-Linea1 


characteristic can be 
mum for triode or | 
tion.— Editor) 


opera- 
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An instrument 


that may change 


the whole future 


of reprodu ed music 


By SOL HELLER 














PORTAMENTO nen 





TIME - SEC 


Twente | L 


100% KC Lt) 
FREQ 


AM FM 


Fig. 1—All sounds can be broken down 
into components shown in the charts. 
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Fig. 2—Keyboard of the Electronic Music Synthesizer 


punch the tape. Brushes 


WENTIETH-CENTURY 
ogy has finally we into the 
field of musical com; RCA’s 
Electronic Music Synthesizer 
have profound effect the 
tion and performance of musical 
It can generate any tones o1 
tions of 
instrument, 
by the human voice. To 
before may be Musik 
“out of this world” has 
literal possibility. 

When the electroni 
operated by a great composer o1 
ductor extraordinary result 
possible. An 
colors, rhythms 
main to be discovered 

To synthesize a natu) 
(such as rubber, for instance) the 
stance must first be broken down 
its component parts determined 
same holds 
Ersatz sounds 
the “stuff” of 
made has been 
analyzed. 

Sounds in 
sounds in particular, have 
tinguishing 
erties: 
tion, growth, 
vibrato (Fig. 1). 

The pitch of a sound is percep- 
tion of its frequency. (It is worth 
noting, however, that pitch depends to 
some extent on the sound pressure and 


tec hnol- 


Sition 
may 
composi- 
plec € 

comobina- 
tones ical 


produced Dy a mu 


group of instruments, o1 
never heard 
produced that’ 
become a 
ynthesizer is 
con- 


be 
unlimited variety of tone 


may 


and new ounds re- 
substance 
sub- 
and 
The 
ounds 


until 


true for musical 
cannot be created 
which the originals 


thoroughly tested 


are 
and 
general, and musical 
certain dis- 
prop- 
dura- 


characteristi Oo! 
pitch, loudnes 5 timbre, 
and 


decay, portamento 


oul 


Keys 


behind keys pick up code. 


music 


waveform of the 
frequency.) 

The loud) 
tory response to 


ess ot 


nes also depend 


on frequency and 


The 


of time it 


duratio 


audible 

Growth of 
which it 
fraction of 
Decay is the 
to 


with 
some 
tude. 
a maximum 
rates of growth and 
irring in different 
ary 


Oct 
considerab 
} 


may Vv 
Po 


one 


famento deseribe 
of 
ferent 
takes 
frequency moving 

throug 


tone into ar 
frequency. 
place in most 
second one 
frequencies. 
Timbre Or quality 
on it waveform 
determined by the } 
the sound Any compiex 


of a fundamental fre 


harmonics or overtone 
of the sound, as gau 
depends on the number 
of the harmonics a 
phase relations of thes« 
tremolo 
by sing 
frequency 
both 


Vibrato is a 
often produced 
cians. Either 


modulation—or 
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vibrato effect ji introduced. Vil te 


] + 
gives music a slightly quavery effec 


that adds warmth and beauty to a 


and enhances its emotional onsity. 


Timbre sometimes varies at the same 
time as well. Many instrument 
capable of producing such an 
A final characteristi (oi 
sounds) that is more intangi 
the others is irregular deviat 
is a property that relates to 
the sounds are grouped and 
the music from sounding mechani 


How it works 
The synthesizer is 
tronically 


reproducing 
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brush positioned jus 1 
The coded information pum 
paper is picked up by the 
transferred to the appropriat 
The synthesizer produce 
at a time—i.e., only single 
as those produced by on¢ 
piano or one string of a 
create the effect of an orche 
ounds made by individual ir 
must first be separately forme: 
ynthesizer, then combined in 
ing setup. The system employ 
made up of a lateral cutte) 
ventional 33! 
turntable is coupled 


r.p.m. turntat 


anism of the paper 


Fig. 3—The recording system. Six pickups on upper record pick up and 
mix signals to be combined into a single recording on the lower disc. 


acteristics just described and can thu 
generate any desired musical tone 
well as any combination of tones. It 
is operated from a simple 56-key key 
board (see Fig. 2). Depressing the 
keys produces a punched paper record 
that controls the output of the system. 
The keys are colored and are arranged 
in groups to simplify their identification 
and operation. Each group control 
one sound characteristic. 

The 36 keys are divided into two 
basic sets of 18 each. In each set, 4 


keys regulate note selection, 3 determine 


choice of octave, 4 regulate timbre, 3 
control the growth, duration and de- 
cay characteristic and 4 affect the 
volume. 

Two sets of keys are used because 
the synthesizer has two coding chan 
nels. (Information on_ the 
paper record is in the form of a musical 
code. The information runs in sequence 
alony a channel.) While one channel 


pune hed 


is operating and producing a tone, the 
other is being set up to produce a dif- 
Another advantage 
vided by a two-channel coding system 
is that one channel can begin to play 
a tone before the other has topped 
playing the preceding one. 

As each key on the keyboard is 
touched, a hole is punched in the me 
chanically driven paper tape Phe 


ferent one. 


punched paper record passes at a speed 
of up to 5 inches pe. econd under a 
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ynchronize the two operations 

A 16-inch dise record 
record has room for six 
cordings, each of which 
different single-tone serie 
When the six recordings 
completed, they are combined 
Six reproducing heads simul 
play back all the single-tone 
notes (see Fig. 3) at the 
that a single head on anott 
makes one recording of the c 
sounds. Using such a_coml 
process, any number of single tones 
be mixed to produce the effect 
ious combinations of instrument 

This system of individually recording 
a series of single tones permits the 
operator to work on one instrumental 
effect at a time, changing it over and 
over until he is satisfied with the way 
it sounds, 


ty 
3 3 





+ 


Fig, 4—The tuning-fork oscillator. L1 is the driver; , ( frequency. 
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Fig. 7—A block diagram of the RCA 
Electronic Music Synthesizer 
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f 
F P ’ 
{ Ams MIXER 
RESONATOR | TIMBRE . 
a CHAINS FF) CONTROL we / 
smooth glide is characteristic of some the tuning-fork oscillators are converted between 0 and 12( 
instruments (such as the trombone or’ into square waves of the me funda- 15 voltage steps. ¢ 
violin) In others, the transition is mental frequency by two tubes in the may be made during tl en 
made in a series of successive approxi- frequency-multiplier section. Twoother of a single tone or ¢ 
mations. The instrument provides either tubes change the square wave into a The synthesizer’ 
type of portamenté sawtooth one. Now, a sawtooth signal tem also controls the 
sasically, the portamento circuit con- contains harmonics extending to infinity One advantage the 
sists of a specially designed oscillator (see Fig. 6). Frequency-discriminating has over conventior 
that adjusts itself to changes in the systems select any desired grouping of its elimination of 
frequency of the (musical) signal harmonics, thus permitting the timbres sounds Sensitive 
applied to it When the input signal of various musical instruments to be annoyed by the n 
chang from one frequency to another accurately simulated. being plucked or of 
in an abrupt or ontinuous manner These frequency-discriminating sys- striking the string 
(as when the operator depresses first tems are made up of a combined high- the mechanism a ( Mi 
one frequency key, then another), the and low-pass filter system whose cutoff ments produce sucl 
output of the oscillator changes in fre- is variable and a chain of amplifiers varying amounts. 
quency, shifting from the first to the (resonator chains in Fig. 7) tuned to Some day, perl 
second frequency smoothly or continu- diferent frequencies. The setup per- wants to compose n ! I 
ously and introducing glide effect. mits timbre to be changed during the orchestra, but isn’t in the n 
Timbre differentiates the musical sounding of a single tone. vote possibly 20-odd years to n 
sounds produced by one instrument Vibrato was previously defined as a_ the skills involved, may be 
from those of another. The harmonics frequency or amplitude modulation of gratify his wish by operating a 
associated with the fundamental fre- certain tones. The modulation fre- synthesizer. It’s something to lool 
quencies generated are responsible for quency is generally 7 cycles. A low- ward to—the joy of composing a 
the timbre of an instrument. A choice frequency modulator in the synthesizer concerto without knowing a_ not: f 
of 16 different timbres is provided in injects this vibrator or tremolo quality. music, or conducting the same é 
through 4 circuits. A volume control system made up of without an orchestra. Frankly, I car 
The sine-wave signals generated by four circuits varies the sound output hardly wait... . END 
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TRANSISTORIZED gg— 
AMPLIFIER 
es 
INTERFLEX 
TUNER 


Unit provides class-B 
eal aad — — as Re ir view of the 


amplifier shows all 
major components 
mounted on board. 





By DR. WILLIAM H. GRACE, JR. 





N compliance with numerous requests This system gives enough volume to circuit if their spe tion e similar 
from builders of the “Transistorized activate standard PM type speakers— _ or close to the type ar ike of the 
Interflex Receiver” which appeared loud enough to cause a neighbor to ones I used These pened to. be 
in the August, 1955, issue of RADIO- complain. Several sizes and makes were Raytheon CK722 | t ws RR106’s 
ELECTRONICS, I am pleased to describe tested. In areas where there are no used in later expe ng) because 
the final stage of class-B push-pull audio powerful locals an additional driver they were in st t the time the 
Fl amplification that was used for PM _ stage can be incorporated without original amplifier wv embled. They 
speaker operation with the Interflex difficulty. In the New York City vicinity are p-n-p types and t t diagram 
tuner. It is an elementary pusf-pull the additional stage was definitely un- shows the correct bat arity for 
affair with a minimum of components necessary. this type of tra t \ r of n-p-n 
and a relatively low battery drain. The circuit (see diagram) is orthodox. junction transist e used if the 
No detailed measurements were made It represents about the simplest type of | battery polarity 
as to the exact db gain or the precise transistor amplifier circuitry possible. The subject of ] é irity often 
output in milliwatts but the resultant No particular transistor experience is confuses the trar t neophyte yet it 
signal is of good quality, unusual clarity needed to assemble this circuit; nothing is simple to underst For either 
and sufficient volume for enjoyable could be more fundamental. n-p-n or p-n-p type ert see that 
listening even in a large living room. : at the collector i nnect the battery 
Classed only as a medium-power am- Equipment and wiring terminal whicl nd to the 
plifier, its overall frequency response Two transformers are used. One as’~ middle letter of the t If the 
and total volume compare favorably a driver couples into the push-pull- middle lette: t tive battery 
with much more complicated equipment connected transistors; the other as an terminal connects to t collector; if it 
in the same location. output matching device couples directly is n, the collect the negative 
In receivers employing the Interflex into the voice coil of the speaker. battery termina t go wrong! 
principle developed in 1925 by Hugo Fortunately, it is not necessary to pur- The mounting pane photos) has 
Gernsback, a crystal detector or diode chase expensive subminiature transistor a number of ews or bolts 
was connected directly in the grid cir- transformers because there is ample extending throug! f ipporting 
cuit of a triode and produced a good- room on the supporting panel to employ certain component ng connections 
quality signal plus substantial audio — slightly larger and much less costly through the par Bra eyelets 
amplification. I found the same effect miniature types as the Argonne models or rivets would dé ell but, in this 
could be achieved if a suitable tran- (obtainable through Lafayette Radio). case, the bolt ver vailable. The 
sistor was substituted for the tube and Transformer T1 is an Argonne AR-109 _ transistors are s ed to the heads of 
the crystal diode was inserted directly and T2 an Argonne AR-119 which — six bolts which are s n a vertical 
in the base circuit of the transistor. appear to be well suited for use with _ line t to the (rear view of 
It is by this very arrangement that it transistors. Handy mounting brackets panel) of T1 wil nted to the 
becomes feasible to couple the tuner’ onthe transformers permit easy attach- panel by two sin bolts. Thus, 
output immediately into a push-pull ment to the panel by bolts or rivets. sockets are elimi f the tran- 
stage without using a separate driver Any fairly matched pair of junction _ sistors 
stage. type transistors may be used with this The objection to tl e of sockets 
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Mounting board re- 
moved shows minor 
components and the 


underside’ wiring. 

twofold: they are an additional 
expense; they can develop troubles hard 
to locate by making poor contact with 
the mall-diameter leads of the tran- 
istors. The wire leads from the tran- 
istors should not be cut short before 
soldering and they must be held with 


t 


as a heat sink 


up the lead 


so the heat 


and 


} 
pliers to ac 


will not be 


conductec 


perhaps seriously damage the element. 
It is a very wise rule to use no more 
heat in soldering than is absolutely 
necessary to produce a sound electrical 
joint whenever transistor leads are 


soldered. 

Two fixed capacitors are needed. They 
may be paper or mica types as 
they operate at low voltages. Capacitor 
Cl has a value of 30 uwuf and serves as 
a bypass unit. It was included during 
the experimental stage of the amplifier 
high-pitched whistle was 
heard. This was quickly eliminated by 
inserting the capacitor. If the 
constructor finds no whistle present, 
this item may be omitted. Capacitor 
C2 can be of any value between .02 and 
.05 uf; it goes from collector to collector. 

Two %%-watt resistors furnish proper 
bias and are soldered directly into the 
wiring on the reverse side of the panel 
(see photo). Resistor R1 is rated at 
100 ohms and R2 at 2,700 ohms. The 
measured battery drain averaged 3.6 
ma at zero signal and 10-14.5 ma at 
normal operating level for the pair of 
transistors. 

For those who wish to experiment, 


60 


either 


because a 


small 








the resistor values may be altered plus 
or minus within reasonablk The 
total battery drain can be lessened or 
increased by changes in the bia The 
idea is the same as with tubes operating 


at various degrees of bias but the value 
here 


worked effectively. 


used seemed a good compromise 


and 


The power supply 
A de voltage of 4.5 is furnished by 
the three dry cells and applied to the 


collector circuit. The small cells are 


CK 722 (2 (SEE TEXT) 








2=10Ka omen | "| 500.0. 
Stinetia 02- T2 

TO Cl ) ¢2}.05 
INTERFLE¥ = 8 YI 
RCVR | 

3% 3.20. 

vt 4 —J 

ad + 

- Lr" o—> 

45v 0C 


Schematic diagram of the push-pull 
audio amplifier for the Interflex tuner. 


Parts for Interflex amplifier 

1—100, 1—2,700 ohms, '/2 watt resistors 
1—.02-.05 wf, capacitors; 2—matched 
CK722's, RRIO6's, 2NI07's, 2N35's, etc. (observe 
whether n-p-n or p-n-p—see text): I—driver trans- 
former (primary impedance 10,000 ohms, secondary 
impedance 2,000 ohms center-tapped; primary re- 
sistance 500 ohms, secondary resistance 50 ohms) 
(Argonne AR-109 or equivalent): |!—output trans- 
former (primary impedance 500 ohms center-tapped, 
secondary impedance 3.2 ohms; primary resistance 
20 ohms, secondary resistance 0.3 ohm) (Argonne 
AR-119 or equivalent); |—loudspeaker, 3 to 5 inches: 
I—speaker cabinet; 3—penlight cells I—battery 
holder: |—mounting board: |—spot switch 


I—30 uuf 
transistors: 





mounted in a conver 
battery holder. (Th 
for four cells. The nit | 
three, but | 


four cell 


slightly greater output.)  ¢ 
quickly inserted int 

and it is a simple 

them when the occasior 
battery holder provid 
method of making elect 

to the cells without 

to the cell termina O 

the same source 


these holders come ir 


and will take flas} 


if 'arger units are f é rt 
lug above the batte 

to the power switch 

side of the speaker housi1 lr} 
lugs go to the voice 


and the two left-har 


are the input term 


Some speaker tests 





During the test 
make and size f P 
hooked to the , 
ranged from 
speake1 and re 
The mallest pe 
low note : the large 
to house so a 5-incl 
selected. (When _ the 
was tried with p 
was realistic to a de 

ch modestly , 
rhe iker cabine 
Cl rear 
7 by he \ 

n I ild be 
I Ing u ed by the 


Ou Pils 

The power swit 
of the cabinet (rear vie 
because a separat 
furnish the 
rather th: 
battery used 
tuners A 
upon to eliminate t 
its attendant electr 
etc., which 
push-pull 


source as 


stage in tar 


same J 


separate Da 


would 
stage powere Dy the 
the tuner I 
separate battery supplic 
than a single source 

A few bolts, nut 
spaghetti lengths a 
are all that 
the assembly of the amplifie: 
wiring, it is a very sound pr 
check and recheck all connect 
accuracy and ( 
tivity. Do this before the battery 
is turned to the on positior 

One closing word of caution Make 
you have marked the proper 
tery polarity on the battery holde 
that when it does become necessary 
replace the dry l] lI 


are requiré 


good elec 


sure 


cells you Will KI W 


exactly how to insert them. If y f 
to mark the holder, now, you can ea 
forget the correct polarity at a lat 
date. 

The above amplifier gave me a 


of pleasure both for its quality and the 
fun of building it—may it do the same 
for you. Happy listening! ENI 
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FOR Eee 3S Bee eee ONLY 


TER vs : 
The Concertone 20]20 recorder; 


Recoton-Goldring pickup car- 





from 20 to 20,000 





RESPONSE 

cycles is a pretty big orde1 
regardless 
When a manufacturer 


ina job which sells for le 


In a tape recorder 


of price. 


than $500 (less cases), many people 
re naturally rather skeptical. The 
inswer to the first question most read- 
ers will ask is given in the Concertone 
20/20 response (Fig. 1). This was 
taken by feeding a metered audio 


generator into the recorder at 20 db 
below the so-called normal level (0 VU) 
and measuring the output of the tape, 
playback, with a vtvm. 
20-db level is the proper point 
for measuring tape-recorder frequency 
response. A recorder flat at this level 
will produce flat recordings even when 


on subsequent 


The 


set to record peaks at zero level be- 
cause the peak power in music is pro- 
duced by frequencies between 50 and 


1,000 cycles. Measuring a tape recorder 
VU will saturate the equalizers 
and tapes at high frequencies and pro- 
response beyond about 


at OU 
duce a sloping 
5,000 cycles. 
The response at 7% ips is flat within 
1 db from 100 to 15,000 cycles; at 15 
ips there is a slow rise between 2,000 
and 15,000 but the response at 20,000 
yeles is exactly the same level as at 
1,000. The rise at 15 ips is the result 
of the equalizers in the 20/20 being 
adjustable for a flat response at either 
ips; the one tested was 
adjusted at 7% and this produced a 
slight boost at 15 ips. The slope below 
100 cycles is probably deliberate and 
to minimize wow, flutter and especially 


7% or 15 


head magnetization from _ transient 
switching thumps. However, record- 
ings show no lack of bass either with 





FREQ 
CONCERTONE 20/20 RECORDER, TWR4 IRISH FERRO-SHEEN SHAMROCK TAPE 
RECORDED AT — 20VU LEVEL 


Fig. 1—Response of Concertone 20/20. 
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tridge; record destatictzers 


and leaners 


By MONITOR 


microphone or when dubbing from r: 


or disc. 


The claimed distortion at the so- 
called normal operating level (0. VU) 
is 2‘, harmonic. My measurement gave 
me 2.2% However, my meter is a 
null type unit and its readings alway 
include a certain amount of noise and 
hum. ,The noise ratio is specified to 
be 55 db and again my measurements 


indicated that the figure is conservative 
if anything. Flutter and were 
completely inaudible throughout the 
period during which I used the sample, 
even when considerable bass boost was 
applied in playback. All in all these 
are top-notch figures. The 20/20 differs 


wow 


from the Concertone Broadcast model 
BR-1 (aside from some $100 in cost) 


in having slightly less expensive motors, 
a less elaborate amplifier, higher dis- 
tortion and more slope below 50 cycles 

As for operating flexibility and con- 
venience, the 20/20 will meet all 
sional standards and needs. It 
reels up to 10% inches without 
for any extensions or accessories 
simple to thread and the controls are 
nicely interlocked and arranged to pri 
vide about as foolproof operation as | 


profes 
accepts 


needa 


can imagine. Only one precaution is 
necessary: the rewind and fast for- 
ward are very fast (1 minute for a 
10%-inch reel). It works very nicely 


when the same-sized reel or hub is used 
on both spindles. But if two different- 
sized used, the rewind can 
accelerate to a terrific speed and can 
break tapes when brought to a sudden 
stop. Care is with 
reels during rewind and fast 
The provisions for locating cue point 
and for editing are the best I have eve1 
come across at any price. With a little 
experience the veriest should 
have no trouble even with such bits of 
subtle editing as cutting out a super- 
flous “s” at the end 
short click or pop. 
The amplifier has two input channels, 
one for a high-impedance mike (low- 
impedance transformer available as an 


reels are 


necessary inequal 


forward. 


amateul 


of a word or a 





Recoton-Goldring pi 
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cases have plenty of 


room to take also 
extension 
tape. 


a microphone, 
several 


and 
Though this out- 
fit is pretty bulky and weighs well over 
50 pounds, it isn’t hard to 
and is convenient to 
operation. When 
for both st 
this is an 


cords 


reels of 


carry ina 
set up for 
a single recorder must 
portable work, 
combination for 
recording of the very highest quality. 

The 20/20 has 
modate five heads 


car 


do 1d10 


and 
excellent 
provisions to accom- 
but comes normally 


with three. The cheapest model has 
double-track heads. The model I tested 
is the TWR-1 which has single-track 


record 


but a 
For 


and erase heads 
track playback head. 

the ideal 
professional 


double- 
this is 
combination for it permits 
quality, single-track  re- 
playing 


me 


double- 
other 


cording and back 


track 


corders o1 


recording made on re- 


pre recorded commercially. 





(The quality on 7%-ips prerecorded 
tapes is exceedingly good.) A _ wide 
variety of heads provides just about 
any combination for recording or play- 
ing back single- or double-track, 
monaural, binaural or all, ete. Those 
who have special needs should obtain 


The 20 


with 7%- and 


specifications. 
available 
speeds. 

The 20 has all the 
type adjustments for bias, equalization, 
alignment, etc. Incidentally, the 
meter can read the bias and be adjusted 


complete 20 is 


also 3% -ips 


2) professional 


head 


to give a 100 reading for the bias 
suitable for any tape. Adjustment is 
so simple that the supercritical can 


adjust the bias for different types and 
brands of tape in a minute or 
Construction is very fine and sturdy. 
Maintenance is very simple. The 20/20 
can be mounted in standard racks or 
in custom cabinets, vertically or hori- 
zontally. 


so. 


Recoton-Goldring cartridge 

One of the things audiophiles have 
prayed for is a good $10 pickup car- 
tridge with a response to 15,000 cycles 
or beyond. The Recoton-Goldring (made 
in England by Goldring and distributed 
in the U. S. by Recoton )sells for just 
under $10 (audiophile net). The curves 
of taken 


Fig. 2 


were with the un- 
equalized cartridge fed directly into an 
ac vtvm. The 78-rpm curve was taken 
with a Cook series-10 test record and 
the 33 rpm with a Cook series 10LP. 


The 78-rpm needle has a serious peak 
at 12 ke, probably due to 
needle and 


coupling of 
Though the 
load is 47,000 ohms, the 
actual load used accidentally was 33,000 


record groove. 


recommended 


ohms—which indicates that the load is 
not critical. The average output was 
12 mv on LP and 25 mv on 78 rpm, or 


about 5 db higher than that of the G-E. 
T he curve 


were recorded with a pres- 


ure of just over 5 grams and this gave 
tracking on the first 
of the Dubbings D-100 
distortion 


good four bands 
record. The IM 
the Cook records 
was just a little higher than the lowest 
I have far The tracking 
was not optimum because, when mount- 
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witn same 


so recorded. 


ed in an arm which provides 
tracking for the G-E 01 
Recoton-Goldring 
less overhang. 
ing the 
tracking 


proper 
Pickering, the 
about ™% inch 
reposition- 
optimum 
better 


has 
Presumably, 
to provide 
result in 


arm 


would even 


performance and, particularly, lower 
distortion. 

There was no discernible hum at 
normal levels. Needle chatter is very 
low. The listening quality is thor- 
oughly first class on LP dis« and 
astonishingly low in ratch on old 


shellac 78’s even when they 
back with a flat 


played 


10 
+ 
0B 0 

















FREQ 


78 RPM COOK N° 10 


























20 00 « 0 w 
FREQ 
33 RPM COOK 10 LP 
Fig. 2—Unequalized response of Reco- 
ton cartridge feeding an audio vtvm. 


The cartridge is of 
variable-reluctance typs 
tirely independent nonreacting 
needles which, incidentally, can 
changed simply. The cartridge mounts 
with %-inch centers in all standard 
arms capable of taking the G-E. But, 
as I point out above, the needle will be 
farther back and hence tracking will 
not be optimum although the perform- 


the turnover 
with two en- 
and 


be 


ance with such a tracking error is 
excellent. The cartridge is also avail- 
able, at higher prices, with either one 


or two diamond needles. 


Record destaticizers and cleaners 
Modern plastic are highly 
susceptible to acquiring an electrostatic 
charge which is expressed in the form 
of pops and crackles in playback and 


records 


which also attracts dusts and dirt and 
thus contributes to wear. Various 
means are available to neutralize this 


charge or to clean the rex To test 


ord. 


the effectiveness of destaticizing I 
worked out the following test: I tore 
a small piece of newsprint into the 
smallest particles I could manage and 


scattered them on a portion of a table- 
top; the test record was rubbed briskly 


with a silk cloth to impart a high 





charge; the charge was verified by 
holding the record just above the bits 
of paper—the charge attracted them, 
making them stand on end and, in some 
instances, jump a gap of much as 
14 inch; the record was then treated 


the man 


once more 


as recommended 
the was 
paper attraction. 

Walco Stati-Clean i 
aerosol bomb 


by ifacturer: 
for 


record 


tested 


an 
manufac- 


a liquid ir 


type The 


can 








turer recommend 
with two bursts and 
a soft cloth. I tl 
was easier to apply 
ing the piece of 
two and then wij 
either case Stati-( 
effective in neutr 
charge. The manuf 
the effect contin 
months. I can ver 
does remain neutral 
Quiet is another 
which, however, cont 
agent and some 
The manufacture? 
destaticize 
dirt so that it 
needle, lubricate the ve 
friction between nee: 
thus 


record 


Wil be |} Ve 


reduce 


wear a 
applied with a cel 
cator supplied witl 


destaticized the rec¢ 
of the test. 

It unquestionably 
The dirt plowed uy 
the needle and it ha 
with a brush supplied. Ths 
back after applicat 
foul the needle so completely 
ing will But ery 
shellac records treated once ar 
back twice subsequently p1 
more pleasant reproduction. |] 
way of verifying the eff 
the lubrication. If r« 
albums between play 
not seem to acce 





cease. 


does 


The above preparations ars 


sive and most convenient t é | 
those who want to roll the 

obtain effective destaticizing 

ing by mixing the liquid deter; 
with 10 parts of water in any 

ient bottle. It can be applic 
records with a soft 


cellulose sponge or a piece 
As a matter of fact, for 
and removing surface lint ar 
bit of chamois wetted with pl 
and wrung out until it me 
is fully effective. 

A related 


nuisance is 


problem ofte1 
that of nt 
accumulating on the needle 
pickup and fouling 
The Kral Rec-O-Clear 
camel-hair brush wl 
chip-chasers used i 
is fastened to the turntable 
pressure-sensitive 
adaptable to just a t 
height of turntabl 
The gadget i n 
venient 
nicely. The brush i 


to use. It handle 


damage. So far as I « 
any tendency for the 
to build up a static 
that the increas 


destaticizing is ins 
and destaticizing 
a while with one of th 
then using Rec-O-Clean r« 
to minimize record 
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TELEGRAM 


HARVEY GERNSBACK, PRESIDENT 
CONGRATULATIONS ON BOL 
ELECTRONICS. MEMBERS OF F 


MENT IN MAGAZINE, ELIMINATE NET 
B. A. BREGENZER, PRESIDENT, FRSAP 


SIMPSON ELECTRIC CO. 


I note you 


announcement tT } 
by rebranded « ised electron 
will no longer be advertised ir 
a your magazine. I wish to idd my 
applause to that of the majority of 


TV. servicemen 


erly against the rebranded tube 
> icket. We are all benefited by youn 
‘ rageous stand. 


Undoubtedly, your new policy will 
uu some 
conhident 
you will 
porary 


advertising revenue, but 
that in the long-term 
more than recoup any 
loss. 
R. G. MIDDLETON 
Chief Field E» 


BARRY ELECTRONICS 


We applaud your courage in taking 
a positive stand against any dealer in 
the electron tube industry who engages 
in unscrupulous practices to the detri 
ment of your readership and the in- 
dustry. 

This company has long been a pre- 
ponent of selling 100 cents’ worth of 
1onest value with every dollar’s worth 

tubes sold, and it has paid off in 
istomer confidence and repeat 


ginee 


saies. 
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4 
D STAND 


who have complained 


RADIO-ELECTRONICS 
ON ADVERTISING 
DERATION OF RADIO AND TV SERVICE ASSOCIA 
TIONS, PENNSYLVANIA, PLEDGE TO DESTROY DEFECTIVE TUBES 
PRICES 


OF TUBES IN RADIO 


FURTHER IMPROVE 
Your new advertising 
have long been standard pra 
this company. May we refé \ 
our current ad in RApIO- ELECTRONICS 
and other publications in the 
field? 


ALLIED RADIO CORP. 


All of us here want 
you on this new policy, which can only 
strengthen your 
ers and 


tisers. 


publication with read 


BRODSKY 
Vanage 


A LEX 
General Marketing 


ELECTRO-VOICE, INC. 

We have just read your 
ment of the policing of your ads on 
radio tube offerings. This certainly 
a fine effort and we know it will redound 
to the success of RADIO-ELECTRONICS in 


the long run. 
A like 


announce- 


declaration of 
policy, to advertisers who abuse the 
name “high fidelity” would set bells 
ringing in wild acclaim from over 100 


statement, or 


to congratulate 


give greater value to adver- 


INTERNATIONAL RESISTANCE CO. 


GENERAL ELECTRIC CO 


rth 
Ri 1 
ACRO PRODUCTS CO. 
| n 
th It 
k he first 
ec} I I De Wi 
be Tt i if 
ind t 
S ERMAN 
Vi age? 
END 








TEST INSTRUMENTS 





of the 


tester. 


Panel view 
intermittent 


ADIOS 


volume 


which cut off or drop in 


periodically are one of the 


service technician’s worst head- 
aches. This intermittent checker 
(see diagram) is designed to simplify 
servicing such sets. It consists of three 
units on one chassis 
1. A self-contained oscillator to sup- 
ply a constant signal to the set so that 
the bench signal generator will not be 
tied up. 
2. An output warning device consist- 
ing of a rectifier, relay and bell to in- 


dicate when the set cuts off. The speaker 





voice coil can be disconnected so that 
the technician does not have to keep one 
ear cocked or be bothered by the noise 
and can cal ry on with other work. 
50Y6-GT 
alle 
a |} 
aS 
Fs | 
Wert 
44 
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Schematic of set tester — instrument 


operates from an isolation transformer. 


64 





Side view shows components layout. 


3. Four electron-ray indicators, cou- 


pled to the receiver local oscillator, 
a.v.c. and first and second audio grids 
or plates, assist in isolating the fault 
For instance, if the second audio indi 
cator shows no signal, the fault is ir 
that circuit. Similarly if the first and 
second eyes are open, the fault follows 
the second detector. No a.v.c. indication 
means the i.f. or r.f. end is dead. The 
oscillator “eye”? open indicates a dead 
oscillator. (Connecting a test lead to 
the oscillator grid will detune it to some 
extent so that compensation wi have 
to be made.) 

Series 150-ma_ tube were used to 
eliminate a filament transformer. How- 
ever 6.3-volt tubes could be used as well 
with a suitable power transformer. Cir- 
cuit values and plate voltage of the 1629 


were chosen for maximum sensi- 


tubes 





tivity so that the sign: evel in the set 
under test would not have to be run too 
high. A transformer is used to keep the 
chassis isolated from the line. Since the 
plate current of the 1629 tubes is small 


(under 1 ma) a junkbox push-pull audio 


input transformer can be used and the 
filter resistor R1 selected to provide the 


150 volts. 
(surplus) is a 


} 
closed 


required 

The relay 
5,000-ohm normally type requir- 
ing from 2 to 3 ma to open. It is coupled 
to the plate of the receiver output tube 
through a 0.5-uf capacitor. A standard 
selenium rectifier connected 


sensitive 


65-ma 


across the.relay changes the audio 
signal to d.c. The othe: de connects to 
the receiver ground The et tester is 
isolated from the tester chas so that 


it will not be hot for a.c.—d.c. sets. 


A / terrif ti 


10 1110 rs 


tt) ne 


ee 


VCUECT aL 


stmultaneously 


By JOHN A. DI 


The relay can be 
light or any other sign: 


thi 


S instr 


‘ument 


a buzzer 


it set up sufficient r.f 


set 


bell is a home-made af 


under 


magnetic 


* test back 


speaker 


+¥ 


WY 


from an old alarm cl 
the armature and the 


the 


line 
resistor 
and-break 


» bell. 
thre 


and, 


The unit is 
ugh a 10, 
since 
contact, I 


produced. Switch Sl 

after warning of a « 
The self-contained 

ple tickler feedback type 


Ca 


10,000-ohm 


t ante 


‘nna coil ar 


intensity of oscillatior 


mum 


relay closes. 


sen 


ted to 


plies the 


vol 


lightly 


tage v 


sitivity the 
a point 

The a 
modulatioz 


aries the 


so that it w 


Parts for set tester 


Resistors: 


270,000, | 


potentiometer: | 


Capacitors: 2 


400 
elec 


Miscellaneous: 
1—12J5 


socket 


cast 
— 
text 


0.000, | 


volts; | 
trolytic 


type: | 
elay 
I—be 
solation 


panel 3j—k 


ne cord 


readjust 


5,000 ohms 
2—s.p.s.t. sw 
tex? 


1—47,000, | 


470,000 ohms 


—22,000 
Ri 
270 wf 
0.5 wf, 600 v 
i—365 puff, va 


ohms 


(see te 


and socket 
-selenium 


norma 


(see 


i—t+ 


type 


nobs ining 


the tuning 


section of the oscillat 


to the chassis, 


Sufficient 
through the other | 


rec 


The 


t connection 
1629 elec tron 


: ] 
sole 


signa! is 


is nee 


because they are ava 


fro 


sul 


m 


plus. How 


equivalent, the 6E5, 


a 

mo 
for 
tut 


the 


filamer 
re 162% 
addit 
ing a 
50 Y6. 


‘ 


it transtor? 
’s could be 


ional aud 
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more than 65 top- 





quality models tothoose 
from including such 
outs anding / 

kit lesigns/ F 


/ ; 
ee 

SS wk «s = i 
V-7A VACUUM TUBE VOLTMETER: Easily the world’s largest WA-P2 HIGH FIDELITY PREAMPLIFIER: This is the world’s larg- 
selling VTVM. Features peak-to-peak scales—etched metal est selling hi fi preamplifier kit. Features complete equal- 
circuit board—1% precision resistors—full wave rectifier and ization, 5 separate switch-selected inputs with individual 
AC input circuit—reads rms and peak-to-peak AC, DC, and pre-set level controls, beautiful modern appearance, high- 
ohms quality components 
O-10 LABORATORY TYPE OSCILLOSCOPE: The world’s largest HIGH FIDELITY AMPLIFIERS: Five Heathkit Models to choose 
selling oscilloscope kit, and the most successful oscilloscope from at prices ranging from $16.95 to $59.75. Power output 
in history. Designed especially for color and black-and- range from 7 to 25 watts 
white TV service work. Its 5 megacycle bandwidth and new 
500 Ke sweep generator readily qualify it for laboratory DX-100 TRANSMITTER: A 100 watt phone and CW ham trans- 
applications. Features easy-to-assemble etched metal cir- mitter, offering the greatest dollar value available in the 
cuit board construction. ham radio field today. 

Greatest Dollar Value Through Factory-To- You Selling! 


| | 


é 
¥ 
” 
; 


' | . 
» ath i+ n 
ONLY g0 iil iv) CAN GIVE YOU ALL 


: & OF THESE DISTINCTIVE ADVANTAGI 


Snag 


» The Most Complete Construction Manuals for Easy Assembly. 


>» Originality of Design—Developed Through Pioneering in the Kit Instrument 
Field. 


» Greatest Dollar Value—Finest Quality with Real Economy. 
» Direct Contact with Manufacturer—Lower Price, Guaranteed Performance. 


> Etched Metal, Prewired Circuit Boards—Save Construction Time, Improve 
Performance. 


» High Quality Standard Components for Long-Life Service. 
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YOU GET MORE: All first-run, top 
the lat tin electronic design 





ensive step-by-step assembly inst 
pictorial diagrams and assembly) 
verformance through the pro 


ands of kits. 





un 





(3) Hewithic LOW CAPACITY 
PROBE KIT 


a Stealth ETCHED CIRCUIT 


COLOR.-TV 


5° OSCILLOSCOPE KIT RE en ean 
3 deeds . 250 
i Ik I 4 lor TV 33 ° 
pe pee ipa sae Sa haloes oul © Hieaddthic *ICHED CIRCUIT 
| in +3 ) db f 2 « SCOPE DEMODULATOR PROBE KIT 
3.98 Me. 1 ty 
t 1 Ke. 11 be ¢ C € Extend the usefulne f your O 
Pl CRT ion envelope of R.F. or | 
P had « cit ised for couplir ind bypa re radi receive! Funet 


provided 


| tures built-in peak-to-pe: K ¢ li- MODEL 0-10 
brati ; alter cada, ee 
f » iil pine ana ye 2 e 


t input Shpg. Wt. 21 Lbs 


2) Ateaitthicé ICED CIRCUIT 
5° OSCILLOSCOPE KIT 


This is a general purpose oscilloscope for the more usual 


ervice shop or lab, yet is comparable 
} 


ignai itsell 


sre 30 V. RMS and 500 1 


AM detector to pa ontw. me lulati : ; Py ~— 


8 Ateutdhié *TCHED CIRCUIT 
3” OSCILLOSCOPE KIT 


Ti ( pact little oscilloscope measure 
f W. x 1154” D., and weigt 
ployed for home service calls, for w 
icket for use in the ham 
Incorporates many of the fe 
OM-1, but yet is smaller in physic 
Employing etched circuit board 


dollars more 


Features f ize 5° CRT (5BP1), built-in peak-to-peak 


n tep input attenuator—phasing con- ture vertical response within 
flection amplifiers—and etched metal pre- 200 Ke. Vertical sensitivity is 0.25 V 
il 1 peak, and sweep generator operate 
il channel flat within 3 db from 2 eps to 200 Ke cps. Provision for r.f. connection to defle 


I julation monitoring, and incorp: MODEL O} 
rates many features not expected at Ss 9 
this price level. 8-tube circuit feature 2 50 


type 3GP1 Cathode Ray Tube 


with 0.09 V. rms’inch, peak-to-peak sen- MODEL OM-1 
sitivity at 1 Ke. Sweep circuit from 20 
c to 10 cr A cope you will be $4950 


proud to own and use Shpg. Wt. 21 Lbs 


A Subsid J 
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DESIGNED FOR YOU: Heath Company test 
equipment is designed for the maximum in con- 
venience. Besides being functional, Heathkits rep- 
resent the very latest in modern physical appear- 
ance, and incorporate all the latest circuit design 
features for comprehensive test coverage. 





1) SteatthiE *YCHED CIRCUIT 


VACUUM 


use VOLTMETER KIT 


Besides measuring AC TY DC and resistance, the 
modern-design V-7A incorporates peak-to-peak meas- 
urement for FM and television servicin 

AC (rms) and DC voltage ranges are 1.5, 5, 15, 50, 150, 
500, and 1500. Peak-to-peak AC voltage ranges are 4, 14, 
40, 140, 400, 1400, and 4000. OhmmMeter ranges are X1, X10, 
X100, X1000, X10K, X100K, and X1 megohm. Also a db 
scale is provided. A polarity reversing switch provided 
for DC measurements, and zero center operation within 
range of front panel controls. Employs a 200 pa meter 
for indication. Input impedance is 11 megohms 

Etched metal, pre-wired circuit 
board for fast, easy assembly and re- MODEL V-7A 
liable operation is 50 thicker for $2450 
more rugged physical construction. 1 e 
precision resistors for utmost accuracy. Shpg. Wt. 7 Lbs. 


SteathhiE 2,000 OHMS VOLT 
MULTIMETER KIT 


The MM- 1 is a portable instrument for outside servicing, 
for field testing, or for quick portability in the service 
shop. Combines attractive physical appearance with 
functional design. 20,000 ohms’/v. DC, and 5000 ohms/v. 
AC. AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5000 volts. Direct current ranges are 0-150 pa., 
15 ma., 150 ma.,500 ma., and 15 amperes. Resistance ranges 
are X1, X100, X10,000 providing center scale readings of 
15, 1500 and 150,000 ohms. DB ranges cover —10 db to 
65 db 
Features a 412” 50 pia. meter. Pro- 


vides polarity reversal on DC measure- MODEL MM-1 
ments. 1 precision resistors used in 29 

multiplier circuit Not affected by S 50 
RF fields. Shpg. Wt. 6 Lbs. 


fill your test requirements 












&) Stidthic ercued circuit 
RF PROBE KIT 


The Heathkit RF I 


11 megohm VTVM will pé RI ts 
racy Use aa pe i it { $350 


circuit stability 


© Ahab? ETCHED CIRCUIT 
PEAK-TO-PEAK PROBE KIT 


Now read peak-t 


any 1l megohm VT\ M wit 
ing etched circuit for stabilit NO. 338-C 
loss. Reading nade 
VTVM scales, fro Ke t I N $550 
required for Heat Mods : M r 


8 Malthe 30,000 VOLT D.C 


HIGH VOLTAGE PROBE KIT 


For TV service w ” 
urement of high Dé ltage. | 

multiplier resist te NO. 336 

tic probe. Multiplication fact $450 
the ranges of Heathkit 11 ° 


VTVM. 


Studithit 
HANDITESTER KIT 


The Model M=-1 me ‘ 


>/) 
300, 1000 and 5000 v Me: P ent at 10 
ma. and (0-100 ma. P ide I f 09-3000 
(30 ohm certter scale 

center scale). Feature i4 h 

1000 ohms ‘volt. Bec SE ¢ 
handy portable inst coat 
pocket, tool box, § tme wer. 


Makes a fine standt 


ice shop when he r hee t 1 $1450 


are in use, or 1S 1a@a 


or beginner. An 
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— RAVIO-ELECUIRON 





* - 
Sioa hie The Model TS-4 features a controllable 
inductor for all-electronic sweep, improved 

TV ALIGNMENT oscillator and automatic gain circuitry, 


high RF output, center sweep operation, 
and improved linearity. It sets a new high 
standard for sweep generator operation, 
and is absolutely essential for the up-to- 
date service shop doing FM, black-and- 
white TV, and color TV work 
Voltage regulation and effective AGC 
action insure flat output over a wide fre- 
quency range. Electronic sweep insures 
complete absence of mechanical vibration 
Sweep deviation controllable from 0 up to 
40 Mc, depending upon base frequency. Effective two-way blanki 
Fundamental output from 3.6 Mc to 220 Mc in 4 bands. Crystal ma 
provides markers at 4.5 Mc and multiples thereof. Crystal MODEL T 


$-4 
included with kit. Variable marker covers from 19 Me to $4950 
rs 








60 Mc on fundamentals, and up to 180 Mc on harmonics 
Provision for external marker 


tt AteadithiE \\NEARITY PATTERN 
GENERATOR KIT 


The new-design Model LP-1 produces vertical or hori 

terns, a cross-hatch pattern, or white dots on the scree 

set under test. No internal connections required. Sps 
attached to the TV antenna terminals. Instant selectior 

desired for adjustment of vertical and horizontal linearit 

aspect ratio, and focus. Dot pattern presentation is a 
convergence adjustments on color TV sets MODEL 


Extended operating range covers all television chan 
perating range co $2250 
_ 


See eee ee ee ee ee ee 
& 
ee ee 





nels from 2 to 13. Produces 6 to 12 vertical bars or 
4 to 7 horizontal bars. 


Stiithie \.ABORATORY 
GENERATOR KIT 


The Heathkit Model LG-1 Laboratory Generator is a high-accura 
signal source for applications where metered performan é 

It covers from 100 Ke to 30 Me on fundamentals in 5 band M 
lation is at 400 cycles, and modulation is variable from 0-50 I 
output from 100,000 pv. to 1 piv. 200 wa. meter reads the RI 

in microvolts, or percentage of modulation. Fixed step and var 
output attenuation provided MODEL 


Features voltage regulation, and double copper plated $3950 
° 


Q 
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7 
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+ 
1 
t 
1 
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shielding for stability. Provision for external modula 
tion. Coaxial output cable (50 ohms). 


& Hicaithil CATHODE RAY 
TUBE CHECKER KIT 


This new-design instrument holds the key to rapid 
picture tube testing, either in the set, on the work-benc} 
carton. Tests for shorts, leakage, and emission. Features SI 
graph test (a spot of light on the screen) to indicate whether the 
is capable of functioning 






The Model CC-1 tests all electromagnetic deflection pictures 
normally encountered in television servicing. Supplies all 
voltages to the tube under test, and indicates the condition of the 
on a large “GOOD-BAD” scale. Features spring loaded MODEL C 


is housed in an attractive portable case 
and is light in weight ideal for outside service call 


© Stidthte OIRECT READING 
CAPACITY METER KIT 


Not only is this instrument popular in the service shop, but 
found extensive application in industrial situations. Ideal for 
control work, production line checking, or for matching pair 
Features direct reading linear scales from 100 mmf t 
scale. Necessary only to connect a capacitor of unknown val 


the insulated binding posts, select the correct rang MODEL CM 
La ge A ? ee and read the meter. The CM-1 is not susceptible t $29° 
hand capacity, and has a residual capacity of less than i 


test switches for operator protection 50 
The CC-1 $225 











1 mmf. 
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This is one of the biggest signal generator bar- 


, ‘ 7 
gains available today. The tried and proven 
ae ; : ‘ 


Model SG-8 offers all of the outstanding fea- 
ure req lired for a basic service instrument 


1 quality components and outstanding per- SIGNAL 
ince 


» SG-8 covers 160 Ke to 110 Me on funda- 


als in 5 bands, and calibrated harmonic 





extend its usefulness up to 220 Mc. The output 
ignal i modulated at 400 cps, and the RF 
output is in excess of 100,000 uv. Output - 


KIT 








MODEL SG-8 $1950 trolled by both a continuously variable and a 
Shpg. Wt. 8 Lk e fixed step attenuator. Also, audio output may 

be obtained for amplifier testing. Don’t let the 
low price deceive you. This is a professional type service instrument to fulfill 
the signal source requirements in the service lab. 


Q Kechbic... \MPEDANCE BRIDGE KIT 


The IB-2 features built-in adjustable phase shift oscillator and amplifier, 
and has panel provisions for external 


tance, dissipation factors of condensers, and storage fact 





generator. Measures resistance, capaci- 


tance, induc rr of 
inductance 
D, Q, and DQ functions combined in one control. 12% resistors and 


silver-mica capacitors especially selected for this instru- 





MODEL !B-2 
ment. A 100-0-100 microammeter provides null indications. $ 50 
Two-section CRL dial provides 10 separate “units” with an 59 me 
accuracy of .5 Fractions of units read on variable control. Shpg. Wt. 12 Lbs. 











Q Kechhil “Q” METER KIT 


The Heathkit Model QM-1 will measure the Q of inductances and the RF 

resistance and distributed capacity of coils. Employs a 4!” 50 microampere 

meter for direct indication. Will test at frequencies of 150 Ke to 18 Mc in 4 

ranges. Measures capacity from 40 mmf to 450 mmf within 3 mmf. Indis- 

pensible for coil winding determining unknown condenser values. A 
l 


worthwhile addition to yv¢ boratory at an outstandingly 
1 ile a i ita ing) MODEL OM-1 


J vn cael wave traps, chokes, peaking 
aboratory facilities are now available to the $4450 
‘ » and home lab 
&) Hteaithil 6-12 Vout 
BATTERY ELIMINATOR KIT 








low price 


l 
coll etc. I 
I 


service sho Shpg. Wt. 14 Lbs. 













This modern battery eliminator will supply 6 or 12 volt output for ordinary 
automobile radios as well as 12 volts for the new models in the latest model 
cars. Output voltage is variable from 0-8 volts DC, or 0-16 volts DC. Will 
deliver up to 15 amperes at 6 volts, or up to 7 amperes at 12 volts. Two 
10,000 microfarad filter capacitors insure smooth DC out} ut MODEL BE-4 
Two panel meters monitor output voltage and current. Will 

double as a battery charger. Definitely required for auto- $3150 
mobile radio service work Shpg. We. 17 Lbs 


CQ Kechhil DECADE RESISTANCE KIT 


Twenty 1 precision resistors provide resistance from 1 to 










MODEL DR-1 
99,999 ohms in 1 ohm ste} Indispensible around service $ 50 
shop laboratory, ham shack, or home workshop. Well worth 19 “ 
the extremely low Heathkit price Shpg. Wt. 4 Lbs 


: | OQ Kecshhél NIBRATOR TESTER KIT 


Tests vibrators for proper starting and indicates the quality of the output 
on a large GOOD-BAD” scale. Checks both interrupter MODEL VT-1 
and self-rectifier types in 5 different sockets. Operates from 


any battery eliminator delivering variable voltage from 4 $1450 


to 6 volts DC at 4 amps. Ideal companion to the Model BE-4. Shpg. Wt. 6 Lbs 


Q Hidhhil DECADE CONDENSER KIT 


Provides capacity values from 100 mmf to 0.111 mfd in steps of 100 mmf. 
1% precision silver-mica condensers used. High quality MODEL DC-1 

ceramic switches for reduced leakage. Polished birch cab- $ 50 

inet. Extremely valuable in all electronic activity. 16 a 





q 


Shpg. Wt. 3 Lbs. 
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other irce. At $29.50, you can have a tube teste 
if you aré in expe ente! r only 1 part time ervice 





popular with rad vicemen, it us¢ i4 meter with 3 
simple “GOOD-BAD” ir tions that the customer can ur 
all tubes commor é intered in radio and TV service 
Ten 3-position lever vitches for “open” o1 hort” test 
ment. Neon bulb indicates filament continuity or short betw 
Line adjust cont vided. The roll chart is illuminated 
Sockets provided for 4, 5, 6, and 7-pin, octal, and loctal 


tubes, 7 and 9 pin mi ture tubes, and the 5 pin Hytron t TC-2 
a3 . 


MODEL 
tubes. Blank space provided for future socket addition. Test 5 50 
tubes for opens, and short ind for quality on the basis of 29 
. 





rent filament voltage values provided 





total emission. 14 


@ Htiwthic PORTABLE TUBE CHECKER KIT 


The Model TC-2P is identical to the Model TC-2 except 








in a rugged ca I e. Tl trikingly attractive and pract 
is finished in proxylin impregnated fabric. The cover is de MODEL TC-2P 
tachable, and the iware is brass plated. This case impart s 50 
a real professional appearance to the instrument. Ideal for 34 

= , e 
home service call I I portable application 










Q  Kichbc 1 PICTURE TUBE TEST ADAPTER 


The Heathkit TV picture tube te designed for use MODEL 355 
with the Model TC-2 Tube Checke icture tubes for $450 
emission, shorts, and thereby dete » quality. Consists ° 
of 12-pin TV tube socket, 4 ft connector, and 

necessary technical dat Not a 





CONDENSER CHECKER KIT 


Use this Condenser Checker to quickly and accurately me é 









known condenser values. All readings taken 
, 















LJ calibrated panel les without any involved calculation. ¢ 
| 1 ments in four ranges f fds. Checks pape 
i i electrolytic condense A |} ntrol available 
1 cation of electrolytic conder t swi 
i polarizing v age 5 t icate 
y i quality under actual load « test swit 
1 1 discharges condenser under ite hock haz: 
Resistance mea ement Y in the range fr 
i t ohms. Here again, all values are read directly on the calibrate 
; i sensitivity coupled with an electron beam null indicator in- 
creases overall instrument usefulness MODEL C 
| j For safety of operation, the circuit is entirely transformer $1950 
i I operated. An outstanding low kit price for this surprisingly : 
accurate instrument ve 
s 






5) Shidthie NISUAL-AURAL 
SIGNAL TRACER KIT 


This signal tracer is extremely valuable in servicing AM, FM 


+ 


t lating trouble to a particular stage 


especially when it come 
under test 


This visual-aur 
signal tracing fr 


features a high gain RF input 


e receiver antenna input clear throu 








tector, and lio stages to the speaker. Separate low-gain « 
for audio circuit exploration. Both visual and aural indicati 


electron beam “eye” tube as a leve 





speaker or headphone, and 
incorporates a noise locater circuit for DC noise checks, ar 





brated wattmeter 30-500 watts). Panel terminals provided 


rmer or speaker into external MODEL T 


for “patching” o 


circuit for test rpe Designed especially for the radi 


deep. A real te 





COMPANY 


BENTON HARBOR 20, MICHIGAN 
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Used with a sine wave generator, the Model 
HD-1 will check the harmonic distortion out- 
put of audio amplifiers under a variety of 


conditions. Reads distortion directly on the 
meter as a percentage of the input signal. 
Operates between 20 and 20,000 cps. High 


impedance VTVM circuit for initial reference 


\ a ce @ & @ ” settings and final distortion readings. Ranges 
* are 0-1, 3, 10, and 30 volts full scale. 1% pre- 


MODEL HD-1 cision resistors. Distortion scales are 0-1, 3, 


10, 30 and 100% full scale. Requires only 3 
Shpg. Wt. 13 Lbs $4950 volt input for distortion test. 4 METER KIT 
O Hhaithiy RUDIO ANALYZER KIT 


This instrument consists of an audio wattmeter, an AC VTVM, and a 
complete IM analyzer, all in one compact unit. 

Use the VTVM to measure noise, frequency response, output gain, power 
supply ripple, etc. Use the wattmeter for measurement of power output 
Internal loads provided for 4, 8, 16, or 600 ohms. VTVM also calibrated for 
DBM units. High or low impedance IM measurements made MODEL AA-1 
with built-in 6KC and 60 cps generators. VTVM ranges are 


.01, to 300 volts in 10 steps. Wattmeter ranges are .15 mw $5950 


to 150 w. in 7 steps. IM scales are 1% to 100% in 5 steps. Shpg. wr. 13 Lbs 


@ Stidshic AUDIO GENERATOR KIT 


This new Heathkit Model features step-tuning from 10 cps to 100 Ke with 
three rotary switches that provide two significant figures and multiplier. 
Less than .1% distortion. Frequency accurate to within + 5% 










ME 





: 





Output monitored on a large 4%” meter that reads voltage or db. Both 
variable and step-type attenuation provided, Meter reads zero-to-maximum 
at each attenuator position. Output ranges (and therefore 
meter ranges) are 0-.003, .01, .03, .1, .3, 1, 3, 10 volts. Step- MODEL AG-9 


tuning provides rapid positive selection of the desired fre- $3450 


quency, and allows accurate return to any given frequency. Shpg. Wr. 8 Lbs. 


©) Kahiki AUDIO OSCILLATOR KIT 


(SINE WAVE — SQUARE WAVE) 


The Model AO-1 features sine wave or square wave coverage from 20-20.000 
cps in 3 ranges. It is an instrument specifically designed to completely 
fulfill the needs of the serviceman and high fidelity enthusiast. Offers high 
level output across the entire frequency range, low distortion and low 
impedance output. Features a thermistor in the second amplifier stage to 
maintain essentially flat output through the entire fre- I 
quency range. Produces an caaalibean sine wave for audio a 


testing, or will produce good, clean, square waves with a $2450 
rise time of only 2 microseconds Shpg. Wt. 10 Lbs 


© Stewitthic RESISTANCE 
SUBSTITUTION BOX KIT... 


Provides switch selection of 36 RTMA 1 watt standard 1°‘ 
resistors ranging from 15 ohms to 10 megohms. Numerous 
applications in radio and TV work, and essential in the $550 


le velo; mental laboratory Shpg. Wt % lbs 


9 Ahewitthic KC VACUUM TUBE 
VOLTMETER KIT... 


MODEL RS-1 





The Heathkit AC VTVM features high impedance, wide frequency range, 
very high sensitivity, and extremely wide voltage range. Will accurately 
measure a voltage as small as 1 mv. at high impedance. Excellent for cao 


sensitive AC measurements required by laboratories, audio enthusiasts and 
»xperimenters. Frequency response is subst ally flat fre 
experi it rs. q I e is s st antially flat from MODEL AV-2 
10 cps to 50 Ke. Ranges are .01, .03, .1, .3, 1, 3, 10, 30, 100 


and 300 v. RMS. Total db range —52 to + 52 db. Input SQQs 
— 


impedance 1 megohm at 1 Ke Shpg. Wt. 5 
© Headthit CONDENSER 
SUBSTITUTION BOX KIT... 


Very popular companion to Heathkit RS-1. Individual selec- MODEL CS-1 


tion of 18 RTMA standard condenser values from .0001 mfd 
to .22 mfd ; : $550 
. 


Oo Includes 18” flexible leads with alligator clip 





Shpg. Wt. 2 Lbs 
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ATHKIT HAM GEAR 


for high quality at moderate cost 


DOLLAR VALI 

Heathkit dollar ] 
build the kit instead of paying for si 
A/so, the middleman’s margin of pr 





inated u hen vou deal directly 


wlurer 





OQ HMecithil 0X-100 PHONE & 
CW TRANSMITTER KIT 


The reception given this amateur transmitter has been 
tremendous. Reports from radio amateurs using the DX-100 











; ; cke i = 
are enthusiastic in ing its performance and the high ‘ ; ; 

; I j the convenis ¢ und flexibili 
quality of the « used in its assembly. Actual ou 
. I r e than r f ta N 
on the air” results reflect the careful design that went . “a ? 7 ; = 

; from plug on the H Viodel AT ae 
into its development * MODEL VF 
‘ t mitte l ed ne fr 

he DX-100 feature a | t-in VFO, modulator, and ¢ tras ttey MT ‘ 7” H $1950 

power supplies, and is complete wt bandswitching for phone 6! W.x7 Nt? 


or CW operation on 160, 80, 40, 20, 15, 11, and 10 meters. All 
parts necessary for construction are supplied in the kit, 
including tubes, cabinet, and detailed step-by-step instruc- 
tion Easy to build, and a genuine pleasure to operate 

Employs push-pull 1625's modulating parallel 6146's for 
RF output in excess of 100 watts on phone and 120 watts 
on CW. May be excited from the built-in VFO or from 
crystals (crystals not included with kit). Features five- 
point TVI suppression: (1) pi network interstage coupling 
to reduce harmonic transfer to the final stage; (2) pi net- 
work output coupling; (3) extensive shielding; (4) all in- 
coming and outgoing circuits filtered; (5) inter-locking 
seams to eliminate radiation except through the 
coa output connector. Pi network output coupling will 
match 50 to 600 ohm non-reactive load. Illuminated VFO 
dial and meter face. Remote control socket provided 


Ateadlthic ON AMATEUR 
FRANSMITTER KIT 


The Model AT-1 is an ideal novice tran 


wer rig later 





1 to excite 





1 covers 80, 40, 20, 15, 11, and 10 mets Fe 
<nob bandswitching, and panel meter 





l urrent for the Snel amplifier. De 
peration or external VFO. Crystal n i 
rporate such race as key click filt ne 


] 


cabi " " 
copper-plated chassi pre-wound coil 





put, and high quality component 


i1roughout. Instruction book simplifi MODEL AT.1 


assembly. Employs a 6AG7 oscillator 
6L6 final amplifier. Operates up to 35 $2950 
watts plate power input 15 
ANTENNA COUPLER KIT 


The Model AC-1 will properly match your lov 
mitter to an end-fed long wire antenna. A 


The chassis is made of extra-strong $16 gauge copper- 
plated steel. It employs potted transformers, ceramic switch 
and variable capacitor insulation, solid silver loading switch 
terminals, and high-grade well-rated components through- 
out. Features a pre-formed wiring harness, and all coils 
are pre-wound 

High-gain speech amplifier for dynamic or crystal micro- 
phones, and restricted speech range for increased intelli- 


gence Plenty of audio power reserve. MOD X-1 |! 
Measures 2073” W. x 1334” H. x 16” D. SSG BH-160 signals above 36 Mc, reducing TVI. 52 ol 
Schematic diagram and complete $18950 power up to 75 watts—10 through 80 meter tapped 
4 * raric _C > or > 4 } 
technical specifications on request. Shpg. Wt. 120 Lbs. tor and variable condenser—neon RF in- MODEL AC-1 


quality components. Ideal for use with 
Heathkit AT-1 Transmitter. 


Shipped Motor Freight Unless Otherwise Specified 
$50.00 Deposit Required on C.O.D. Orders 


dicator—copper plated chassis and high 
= 6S 
. 
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MODERN DESIGN 
getting all the 


design features when you biy Heathhkits. 


You can be sure of 


latest and most desirable 


Advanced-design is a minimum standard 


for new Heathkit models 











at SPlcaithié ~COMMUNICATIONS-TYPE 
au. BAND RECEIVER KIT 


The new Model AR-3 feature 


performance, along 


improved IF and RF 
with better image rejection on all 
bands. Completely new chassis layout for easier as- 
sembly, even for the beginne: 

Covers 550 Ke to 30 Mc in four bands. Provides sharp 
tuning and good sensitivity over the entire range. 
Features a transformer-type power supply—electrical 
{F and AF gain controls—antenna 

AGC-—BFO-headphone jacks— 


and illuminated tun- 








band pread eparate I 
trimmer—noise limiter 
512 PM speaker 
ing dial MODEL AR-3 
CABINET: Fabric covered cabinet with $2795 
aluminum panel as shown. Part No. 91- . 


15, shipping weight 5 lbs. $4.50 


Q HKeidithit 
*Q” MULTIPLIER KIT 


Here is the Heathkit Q Multiplier you hams have been 
asking for. A tremendous help on the phone and CW 
bands when the QRM is heavy. Provides an effective 
Q of approximately 4,000 for extremely sharp “peak” 
or “null.” Use it to “peak” the desired signal or to 
“null” an undesired signal, or heterodyne. Tunes to any 
signal within the IF band-pass of your receiver. Also 
provides “broad peak” for conditions where extreme 
selectivity is not required. 

Operates with any receiver having an IF frequency 
between 450 and 460 Ke. Will not function with AC-DC 
type receivers. Requires 6.3 volts AC at 300 ma. and 150 
to 250 VDC at 2 ma. Derives operating power from 
your receiver. Uses a 12AX7 tube, and special High-Q 
shielded coils. Simple to connect with 
the cable and plugs supplied. Measures 
only 4-11/16"H.x73g”W.x4'6"D. A really 
valuable addition to the receiving 
equipment in your ham shack. 


Shpg. Wt. 12 Lbs. 


(Less Cabinet 


MODEL QF-1 
$995 


Shpg. Wt. 3 Lbs. 


HEATH COMPANY 


MARCH, 1956 
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3) Stiithie NAR\ABLE VOLTAGE 


REGULATED POWER SUPPY KIT 


opment lal $3550 


Sicaddhit ANTENNA 
IMPEDANCE METER KIT 


Use in conjunction with i ntenna 

impedance, line matching t 1 mobile 
. + ila } 

antennas, etc. Will double a 

F MODEL AM-1 


or relative field strength ind t i 

meter employed. Covers the range $1450 
ohms. An instrument of n e 
amateur 5. Wt. 2 Ib 


O HKccdéc GRID DIP METER KIT 


This is an extremely valuable tool f ng literally 
hundreds of jobs on all types of eq ering from 
2 Mc to 250 Mc, the GD-1B is « t e operated 
with one hand. Uses a 500 pa. met f 


MODEL GD-1B 


$1950 


cation, with a sensitivity 
phone jack. Includes prew 
Indispensable instrument f 
or servicemen. 
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PROVIDE THE 
“CONSTRUCTIVE” 
APPROACH TO 


HIGH-FIDELITY 














HEATH 


COMPANY 


A SUBSIDIARY OF DAYSTROM INC 





















EASY TO BUILD: The 
tions supplied with He 
complete and detailed tl 
assemble the kits without di t r 
of pictorial diagrams and ste 
structions. Information on 
codes, solde ring, use of tools 
; 


voursell with confidence 


Steiwditihii KOVANCED-DESIGN 
rocury AMPLIFIER KIT 


The 25 Watt Model W-5 i ne of the most outstanding high fide 
available today—at any price. Incorporates the very latest d 
achieve true “presence” for the super-critical listener 
Features a new-design Peerless output transformer, and KT66 
handle power peaks up to 42 watts. The unique “tweeter-saver | 
frequency oscillation. A new type balancing circuit results in cl 
balance between output tubes. Features improved phase shift 
and frequency response, with reduced IM and harmonic distorti 
harmonizes with the Heathkit WA-P2 Preamplifier and the FM 





Frequency response—within 1 db from 5 cps to 160 Ke at 1 watt. H 
distortion only 1% at 25 watts, 20-20,000 cps. IM distortion only 1 t 
using 60 and 3,000 cps. Output impedance 4, 8, or 16 ohms. Hum and 1 9 


below rated output. Uses two 12AUT7’s, two KT66’s and a 5R4GY 


KIT COMBINATIONS 
W-5M Amplifier Kit: Consists of main amplifier and 


power supply, all on one chassis. Complete with all neces- S$ 75 
sary parts, tubes, and comprehensive manual. Shpg. Wt ° 
31 lbs. Express only 


W-5 Combination Amplifier Kit: Consists of W-5M 
Amplifier Kit listed above plus Heathkit Model WA-P2 


Preamplifier Kit. Complete with all necessary parts, 6 50 
tubes, and construction inuals. Shpg. Wt. 38 lbs. Ex- e 


press only. 


(2) Stcidlthie DUAL-CHASSIS WILLIAMSON TYPE 
roury AMPLIFIER KIT 


This is a very popular hig] 





idelity amplifier kit that features dual 





construction. The resulting physical dimensions offer an additi 
flexibility in installation. It features the famous Acrosound TO-300 
output transformer, and has a frequency response within 1 db f 


150 Ke at 1 watt. Harmonic distortion only 1° at 21 watts. IM dist 

watts only 1.3°% at 60 and 3,000 cps. Rated power output is 20 watt 

pedance 4, 8, or 16 ohms. Hum and noise—88 db below 20 watts. Uses two 6SN7 
two 5881's, and a 5V4G. 


KIT COMBINATIONS 


W-3M: Consists of main amplifier and power supply for 
separate chassis construction. Includes all tubes and com Sa975 
ponents necessary for assembly. Shpg. Wt. 29 lbs., Expres = 


only. 


W-3: Consists of W-3M Kit listed above plus Heathkit 
Model WA-P2 Prea liner lescribed on opposite page 56@9°° 


Shpg. Wt. 37 lbs., Expre 


Piaddhie SINGLE-CHASSIS WILLIAMSON TYPE 
roury AMPLIFIER KIT 


+ 








This is the lowest priced Williamson type amplifier ever offered in 





yet it retains all the usual features of the Willian circ M 

j upply combined on one chassi and a nev 
Fre ency n from 
| + + n W li rt 
()( Ra | is 20 watts. O 

1 ir w 2 Va Use 

1e < x 
Instructions are so complete that the kit may be assembled 


by a beginner in elect: 


KIT COMBINATIONS 


W-4AM: Consists of mair plifier and power supply for 
ingle chassis construction. Includes all tubes and com- $3975 
ponents necessary for ass¢ I Shpg. Wt. 28 lbs. Expre ° 


n 


W-4A: Consists of W-4AM Kit listed above plus Heathkit 
Model WA-P2 Preamplifier described on opposite page $5 
Shpg. Wt. 35 lbs. Express only 
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ATTRACTIVELY STYLED: Heathkit 
high fidelity instruments are not only func- 
tional, but are most attractive in physical 
design. Such units as the preamplifier and 
the W-5 main amplifier are designed for 
beauty as well as performance. They blend 
with any room decor and are the kind of in- 
struments you will be proud to own 


oO Hheiithie HIGH FIDELITY 
PREAMPLIFIER KIT 


This outstanding preamplifier is designed specifically for use with the 
Heathkit Williamson type amplifiers. It completely fulfills the requirements 
for remote control, compensation and preamplification, and exceeds even 
the most rigorous specifications for high fidelity performance. 


Features five separate switch-selected input channels (2 low level and 
3 high level), each with its own input control. Full record equalization 
with four-position turnover control and four-position rolloff control. 


Output jack for tape recorde: separate bass control with 18 db boost 
and 12 db cut at 50 cps treble control offering 15 db boost and 20 db cut 
at 15,000 cps special hum control to insure minimum hum level and 
many other desirable features. Overall frequency response (with controls 
set to “flat” position) is within 1 db from 25 eps to 30,000 cps. Will do justice 
to the finest available program sources. Beautiful satin-gold fiinish 


ae M 3 
Power requirements from the Heathkit Williamson type ODEL WA-P2 


high fidelity amplifier — 6.3 VAC at 1 amp., and 300 VDC at $1975 
10 Ma. Uses two 12AX7's and one 12AU7. Shpg. Wt. 7 Lbs 


(2) Hheaithie 20-WATT HIGH FIDELITY 
AMPLIFIER KIT 


Heathkit Model offers you the least expensive route to high fidelity 
rmance. Frequency response is 1 db from 20-20,000 cps. Features 
full 20 watt output using push-pull 6L6’s, and incorporates separate bass 
and treble tone controls. Preamplifier and main amplifier are built on the 
same chassis. Four switch-selected compensated inputs and separate bass 
and treble 1e controls provide all necessary functions at minimum in- 


vesti 


nent. Features miniature tube types for low hum and noise. 


Uses 12AX7, two 12AU7's, two 6L6G's and a 5V4G. A most interesting 
“build-it-yourself” project, and an excellent hi-fi amplifier 
for home use. Well suited, also, for public address applica- MODEL A-98 


tions because of its high power output and high quality $3550 


audio reproduction. Another Heathkit “best-buy” for you! Shpg. wt. 23 Lbs 


(3) Ateaithil 7 -wart 
AMPLIFIER KIT 


The redesigned Model A-7D features a new type output transformer for 
tapped screen operation, and provides improved sensitivity, reduced distor- 
tion, and increased power output 


The full 7-watt output of the Model A-7D is more than adequate for nor- 
mal home installations. Frequency characteristics are 114 db from 20 to 
20,000 cps. Potted output and power transformers employed. Push-pull 
output — detailed construction manual — top quality parts 

high quality audio without great expense. Output trans- MODEL A-70 
former tapped at 4, 8, and 16 ohms. Bass and treble tone $1695 


controls provided on the front chassis apron. Shpg. Wt. 10 Lbs 


Model A-7E: Provides a preamplifier stage with two switch-selected 
inputs and RIAA compensation for variable reluctance or low level 
cartridges. Preamplifier built on same chassis as main amplifier. Model 
A-7E. Shipping weight 10 lbs. $18.50 
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HEATHKIT HIGH-FIDELITY 


wo = FM TUNER xn: 


Features 


Brand New, Modern FM Circuit Usi l l 
Miniature Tubes 
Low-Noise Cascode RF Stage—Two IF’s—R 

Stage of Audio 


MODEL FM-3 p» Extremely Good Sensitivity and Band-P: ( 


ing Performance 


ibs. $2450 p> Strikingly Attractive Satin-Gold Finish to M H 
7 Ibs kit Model WA-P2 Preamplifier 


with cabinet 





v 





v 


. Compact Physical Dimensions for Most Pl 


; a ass ance and Increased Circuit Efficiency 
The new Heathkit Model FM-3 features tremendous circuit : / 














nprovements and brand new physical design. Sensitivity is 
better than 10 uv. for 20 db of quieting, and it employs a 
npletely modern tube line-up for high gain and stable HEATHKIT Broapncast-sAND RECEIVER KIT 
ration. Incorporates its own power supply, and has pro- 
. . . , : : ; B 1 your own radio receiver with con 
ision for low-level or high-level output at low impedance you are a beginner. Com 
The attractive Model FM-3 matches the WA-P2 Pre- i 
. ’ . } 5 
amplifier 1 « tvling 1 physical size jer-type 
m . I liniature tube 
Incorporates automatic gain control, a highly stabilized ant peaker, and 
- " torr » f Keo te Low ‘ 
i 1 ed tuning dial Ed icational treat- ——s = a "1 ont K 
ent of construction manua i fies assembly for the amy ‘ jucational treatn 
wcomer to electronics. IF and ratio transformers are pre- . ial helps tt iy ir 
le } oO idio reuits an arts a > 
yned, and the front-end tuning unit is pre-assembled and he build MODEL BR-2 
ligned. Uses 6BQ7A as a cascode type RF stage, 6U8 oscil- CABINET: Fabric covered plywood cabi $1750 | 
itor-mixer, two 6CB6’s as IF amplifiers, a 6AL5 ratio de- et wit! , n panel as shown. Part - 
1-9 SI : } $4 50) PF 
ector, a 6C4 audio amplifier, and 6X4 rectifier 











fl ~\ Are you on our mailing list? If not—how about sending us your name? 


ee ORDER BLANK 
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QUANTITY il ITEM MODEL N 
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Enclosed find check money order for . Please ship C.0.D postage enclosed for 


| 
| 
NOTE: ALL PRICES SUBJEC HANGE WITH N E | 
On Express orders do not include transportation charges— they will be collected by the express agency at time of delivery 


ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittar 
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TEST INSTRUMENTS 


SOMETHING NEW 


in HIGH-VOLTAGE SUPPLIES 





Auxiliary supply 
develops 9—1S8-kv output 
for use in TV 


TCC! 1U rT SETUK Ing 


By VAL SANFORD and 
LEIGHTON BURNHAM 





Front-panel view of the instrument. 











URING the past few years models. The most promising of the reduced the ter aly ge to zero. 
various trade magazines have published designs were constructed and What wa needed vw a voltag 
described make-it-yourself TV __ tested. source with ar | t e unde) 
high-voltage supplies. The ap- We found they all contained dis- normal load condit able 
pearance of these articles indicates in- advantages which made them imprac- being varied {f " 
terest in auxiliary high-voltage sources’ tical for television use; they either commodate different ibe 
external to the TV chassis. generated insufficient voltage for the Aside from the hig! v-voltage 
Not so very long ago the authors larger picture tubes or their regula- rectifier nly ‘ 
needed a compact, stable high-voltage tion was so poor that, when connected be used in genera c ce 
supply and decided to build several toa picture tube, increasing brightness the entire inst ent { e el 
closed in a mall vt I pace 
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Circuit operation 


Except for the t, the 
| } + —_____—____—— 6BQ6-GT opx tiona 
Fig. 1—Schematic diagram of complete supply—high voltage can be varied. horizontal blocl Similar 
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to pentagrid converter action, the screen 
grid serves as the plate of the oscillator. 


When the unit is turned on, control 
grid bias is zero and the B plus on 
the screen (acting as a plate) causes 


the tube to conduct. An expanding 
magnetic field is built up around the 
blocking oscillator transformer due to 
the screen current flowing in the pri- 
mary winding. This expanding field 
induces a voltage in the sec- 
ondary winding, making the control 


positive 


grid positive and charging Cl (two 
.0O01l-uf capacitors in series). The tube 
conducts heavily, more screen current 


flows and a positive voltage is 
applied to the control 
Finally, the tubs 


greate! 
grid. 


reaches saturation. 


The magnetic field stops growing and 
the positive voltage on the secondary 
falls off, cutting the tube off through 
the grid-leak bias resulting from the 
charge on Cl. 

The current now ceases in the pri- 


mary winding, the magnetic field 
collapses and a high negative voltage 
is applied to the control grid. Slowly 


the charge on C1 leaks off through 


Rl. When the discharge curve passes 
the cutoff axis, conduction begins and 
the cy le is repeated. 

The control grid of V1 is held below 


cutoff most of the time—depending on 
the time constant of Cl—Rl—going 
positive and conducting heavily for a 
small portion of its duty cycle. Since 
the control grid governs not only the 
screen current (oscillator plate cur- 
rent) but the plate current of V1, 


heavy plate current will flow through 
the primary of the flyback transformer 
during each positive excursion of V1’s 
control grid. When the control grid 
again goes cutoff, the current 
through this abruptly ceases. 


into 
winding 


This causes its surrounding magnetic 
field to collapse and induces a high, 
positive pulse voltage which  shock- 
excites the flyback transformer. The 
positive pulse is stepped up by the 


secondary winding and is applied to 
the voltage doubler circuit. 


To make the output voltage variable, 


potentiometer R4 was added in the 
screen circuit. It has a pronounced 
effect on the gain of V1. To maintain 
the most effective oscillator feedback 
at different values of screen voltage, 


unbypassed 10,000-ohm potentiometer 
R2 was inserted between the screen and 
the primary of the blocking oscillator 
transformer. This acts as a degenera- 
tive device, limiting the pulse current 
in the primary and, consequently, the 
feedback voltage applied to the control 
grid. 

A well-insulated 


horizontal blocking 





oscillator transformer is used, since it 
must withstand voltages well above 
normal. Grid leak resistor Rl was 
chosen by experiment to obtain a fre- 
quency at which maximum voltage out- 
put and stability occur about 15,000 
cycles. Some diffi ilty was encountered 


in choosing the grid leak 
Due to the high feedback 
.001l-uf 1,000-volt ceramic 
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capacitor. 
pulse, two 
capacitors 





prreypemeenyirny 


Fig. 2—Rear view shows plastic cover over the voltage-doubler assembly. 
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oa 
WwW 
Rear view of the high-voltage supply. 
were used in series. Units of smaller not used and should be properly 
voltage rating would immediately break The two 1X2-B rectifier tube 
down. used in a voltage-double 1 
An rf power dissipation greater than pulse appears at the | 
1 watt (depending on frequency) was _ flyback transformer and applied 
found in R1; therefore a 2-watt resistor the plate of V2, causing it to cor 
was used. The flyback transformer and charge C3 to full peak volt 
need not be anything special. An auto- Between successive pulse 
transformer type wa ised only be- on C3 leaks off through R85, cl 
cause it was cheapest. Where there is C2 in the polarity indicated 
a choice of several B-plus taps on the — several pulses C2 becomes fully cl 
flyback transformer, the one producing to the peak value of the } e (a 
the highest output voltage should be 9 kv). The 9-kv charg n C2 
used. The deflection-coil windings are adds to the 9-kv pulse from the 
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TEST INSTRUMENTS 


former, presenting a potential of 18 


kv to the plate of V3 That tube now 
conducts and = charge it cathode 
capacitor to 18 kv. The actual output 


voltage depends upon the load (which 
limits the extent to which C2, C3 and 
C4 will charge) and the amplitude of 
the applied pulse. 

Resistor R5 consists of five 470,000- 
ohm, i-watt resistors in series, en- 
closed in spaghetti tubing. Unless an 
expensive high-voltage bleeder resistor 
is available, it is not advisable to use 
anything but this series combination 
as the voltage rating of each resistor 
should not be exceeded. 

Current-limiting resistor R6 was in- 
serted to reduce shock hazard and the 
possibility of damaging the _ rectifier 
tubes by accidentally shorting the 
high-voltage cable to ground. 

The instrument was designed to 
supply all picture-tube voltages except 
the vertical and horizontal sweep— 
their use is optional. Voltage for the 
brightness control is supplied by poten- 
tiometer R3 which is part of a voltage 
divider across the low-voltage powe1 
supply. The center arm is connected 
to the kinescope cathode and acts as 
a brightness control. The control grid 
is grounded and the first anode goes 
directly to B plus. 


Construction 

Only readily available items were 
used in making this instrument. Parts 
location is not critical but great care 
must be taken with the high-voltage 
compartment. Arcing is always a major 
obstacle in the development of com- 
pact high-voltage devices. It is over- 
come in this unit by making a poly- 
ethylene cover (Fig. 2) that encloses 
the entire high-voltage doubler circuit. 
The ends of a rectangular plastic sheet 
are heated with a soldering iron until 
they reach a semimolten state and are 
then pressed together to form a cyl- 
inder. The elliptical end piece is heated 
and inserted in the same way. The 
finished cover should fit snugly around 
the entire voltage-doubler assembly. 
As an added precaution, all wires and 
connections in that vicinity should be 
sprayed with three or four coats of 
high-voltage insulation spray. The 
problem of component overheating is 
solved by drilling ventilation holes in 
both sides of the case. 


As can be seen from Fig. 3, the high- | 


voltage unit is mounted on the front 
panel. The flyback is str.pped of its 
terminal board and all leads are at- 
tached to a small terminal strip. Heavy 
spaghetti tubing surrounds the high- 
voltage lead from the flyback as well 
as the high-voltage bleeder string. The 
two 1X2-B filament wires, which have 
20-kv insulation, each make one turn 
around the core of the flyback. The 


corona ring is soldered to one side of | 


each filament line. 

Select the ceramic feedthrough insu- 
lator carefully. If it is not of over- 
lapped construction (such as ICA No. 
2306), it will probably are to the case. 
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witha IT AME ELD 


TRAPPER 


A job well done! You can guarantee the very best reception for 
the customer, and there'll be no costly call-backs or complaints, 
when you install one of the Taco family of Trapper antennas. 
The Trappers will outperform and outlast all the 
other antennas in the neighborhood. 


BW SUPER TRAPPER 
TRAPPER 


Working elements 


Working elements —15 high band and 
—24 high band and 5 low band. 
7 low band. Gain up to 10 DB on 

Gain up to 12 DB on high band and 
high band and 7 DB on low band. 


9 DB on low band. 


TRAPPER 
ROYAL TRAPPER IR. 
Working elements 


 WNorking elements —7 high band and 


















—15 high band and 3 low band. 
: 5 low band. Gain up to 8 DB on 
Gain up to 11 DB on high band and 
high bond and 3% DB on low band. 


7% DB on low band. 
TECHNICAL APPLIANCE CORPORATION + SHERBURNE, N. Y. 


In Canada: Hackbusch Electronics, Toronto 4, Ont 





































TEST INSTRUMENTS 
All solder connectior 


voltage compartment 


sharp edges or ber 


Operation 

Set the 6BQ6-GT 
maximum by adjustir 
2 for the correct 
This point is easily 
the audible “singing’ 
transformer become 
at this point. Now ad 
voltage output desired \ 
the table, under certair 
device can deliver uy 
at 9 kv. Thus, it is 
television chassis be 
instrument at all time 


PERFORMANCE CHART* 






Dummy 115 Volts 95 Volts 130 Volts 
Load ac (line ac (line ac f{line 
| (megohms) voltage! voltage! voltage) 







What about 
other masts 


| 200 18 13 19.5 
150 15 11.5 8.5 
100 14 10 ] 
50 13 7 ‘ 
30 II 5 2.5 
10 9 4 + 








either steel or 


*Output voltage (in kilovolts 
varying dummy load resistance wit? 
ne voltage 

























1 Protection for your work and your 
customers. 
? Freedom from damage due to 
* storms or corrosion severe enough 
to destroy most other masts. 
3 Better reception from the sets you 
install. 


Insurance for your reputation. 


5 Increased good-will and profits 
* for you. 
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What PERMA-TUBE means to you 





aluminum 
? 


. —— 


MAKE THIS TEST 
YOURSELF 


Place a 10 foot length of 114” 
x 16 gage (.065” wall) Perma- 
Tube between two tables so 
that 6 inches rests on a table 
at each end. Stand a 200 pound 
man at the center point. 

What happens? Tests prove 
that Perma-Tube will support 
this 200 pound weight with a 
minimum of deflection and per- 
manent set. 

And, Perma-Tube stays 
strong because it is corrosion- 
proof (Perma-Tube is coated 
with a metallic vinyl-resin in- 
side and out). 

Other steels and the strong- 
est grades of aluminum show 
serious degrees of permanent 
set. Why? Because they lack 
the special strength of J&L 
Steel that is used to make 
Perma-Tube Television Masts. 








Sones ¢ Laughlin 


STEEL CORPORATION — Pittsburgh 








tion Failure to do th 
ing through the ac 
guarantee a dange rou } \ 
further safety precautior t I I 
voltage output cable and 
should be adequately ir 
ages up to 20,000. Ret 
that you are working w 
voltages! 
If you have trou 
sufficient high voltage, 
to variations in cir¢ 
cause the oscillator 
other than the most eff 


Parts for high-voltage supply 
Resistors 00, !—47,000 47 
megohm, | watt: |—33,000 ohms. 2 wat 
! 100. 000-ohm potentiometer 

ohm potentiometer, 3 watts 
Capacitors: 3—500 pf, 20,000 
mounting studs: 2—.00! wf 
discs; I1—0.25 pf, 600 volts 
40-40 uf, 450 volts, electrolyt 
Miscellaneous: |—choke, 8 he 
horizontal b king os ator ¢ 
Jown turns ratio (Stancor A-8120 
power transformer. 700 volts 


















amps, 63 volts at sme 4 
equivalent 1—6BQ6-GT 5Y3-GT K2-B 
octa kets: 2—9-pin miniature Late with 
rona ring universal c t 

abinet; I—fused plug with 
ght assembly; I—line cord 
ene terminal strig I—hiak s 

gat lig | feedthro 3h . 
i—length of spaghett flyt 

nvent . nit) 


To correct uch a liff 
oscillator grid load 
insert a 3-watt 100,00( 
tiometer. Vary this pot 
tion producing the 
voltage Measure the 


resistance and insert a 
unit of the same value 
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TUBE ‘TESTERS 


By ROBERT F. SCOTT 


TECHNICAL EDITOR 





The model 500 
Dyna - Quik 
tube tester. 


N the days before TV, a tube tester ?-GooD with a 0-100 scale for 


comparing through a .U1] ne 
was usually taken on service calls. the quality of tubes of the same type. lamp shunted | 
Now many technicians feel that a Dual tubes such as the 6AL5 and he setuy 
tube tester requires too much time to. 12AT7 are checked in a single operation hown in F athode 
set up. With as many as 10 switches by connecting them in series as in Fig. cathode - to- grid ( to - plate 
and controls to set for each tube, the 2. If one section of the tube is weak, shorts or leakag the a 
better part of an hour may be consumed the meter will read accordingly even if circuit and light t NI amp 
in checking all the tubes suspected of the other half is perfect. The .01-uf when the pushbutt tch essed 
causing a particular trouble in a TV capacitor across the lower section of the The lamp go ‘ 
set—particularly in the older ones with tube causes heater—cathode leakage in of short \ t é g 
around 30 tubes. Several manufacturers the upper half to show up in the short leakage current ar ause the 
have developed new types of tube _ test. lamp to remain o1 t tcl 
testers designed specifically to reduce Shorts within a tube are located by pressed. The nd when 
the time required to check a tube. connecting the cathode and plate to leakage resistancs ( ort re- 
In a conventional tester, much of the one side of a 145-volt source and the sistance le tha pol By 
time is consumed in setting up the bank grid or grids and one side of the heatet making the short-test nsitivity |} 
of 10 or so switches that connect the to the other side of the 145-volt supply it is easy t ‘ é 
various socket terminals to the required 
points in the test circuit. The new NE-5 eel / K> 
- + + > ¢ 4 } 2 
testers eliminate this by using separate (4) : ws 
sockets wired to conform to almost any WA me : ) 
setup available with the usual free- = + + AWA + A wy 
point selector bank. ———— 25v le 
> 12V a6 
> + o 
ASD TV-20 tester LINE > 61_| NORYAL 
The American Scientific Development sil 4 a on t 
Co.’s model TV-20 (see photo) is not Bn 2 
designed to replace conventional tube . alo FLOATING CA ‘Ww 4 
testers. It is a special-purpose instru ; | 2 x 
ment designed for testing approxi | a oe | | Sur . aur | 2 
mately 250 TV receiving type tube f : ° ada ‘i 
including the new 600-ma varieties. It a ——F | : 
eliminates the roll chart and_ time . | Sure | 3g 
consuming setups by using 20 sockets : - AT 4 
with the types of tubes tested in them AP 
ea ae ie uaeanieee Non ‘io ; Fig. 1—Simplified schematic diagram of the model TV-20 tube tester 
arranged so all horizontal output tubes 
are tested in one socket, high-voltage 
rectifiers in another and so on. There The model TV-20 tele- 
are only two adjustable controls—a_ vision tube _ tester. 


heater-voltage selector switch and a 
resistive load control. 

The TV-20 is available in portable 
and bench or panel models for the 
technician and in counter and _ self- 
service types that allow the custome 
to check his own tubes. Self-service 
testers are now found in many supe? 
markets and auto supply, drug and 
hardware stores in suburban areas 
where the do-it-yourself fad is wide- 
spread. 

The diagram in Fig. 1 shows the cir- 
cuit of the TV-20 with sockets elimi- 
nated for simplicity. The test circuit 
treats the tube under test as an ac 
rectifier with a meter measuring the 
de output. The meter is calibrated BAD- 
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~ ’ 1 0. TI ng 
+ 4¢ + - Fig. 3—Circuit for testing pentodes. A ra er. 1 
test that « il Of I t 
tubes that a sable " tivit ont tt 
Fig. 2—Circuit checks dual tubes. ination int witee motos : ‘ PLACE al diraet 
trouble in de restorer, age, afc and sync is gradually dropping a1 ) measurements al 
circult reach the point whe t i ic} conductance tor eact 
In later models of the TV-20, heater be necessary It ha ( t na ° ° . 
continuity in tubes not listed on the HEATER, TEST and SENSITIVITY nt Dyna-Quick circuit , 
anel can be chec 1 by plugging the The 100 most popular t } i! The « am of tl 
ibe into one I {I ll pet hed oc Ket listed on the panel act t ‘ i! ne I Fig 1. So 
and turning the selector switch to OFF. the correct setting f t vit out fe plicity 
lr} neater 1S g ! t or control are listed t I 1 1 t 
nd bad if it g designated for the uct 
the heater-voltags el t ! voltage ‘ pel 
Dyna-Quik model 500 ee le Wink ani 6 6. 28 ote} ken leds ee 
\ product of the B & K Manufactur- the tube type pilot la and tw 
g Co., this tube tester similar in Only the most c« only ed tul connected acro 
appearance (see photo) to the TV-20 of a given type is list t to a socket vinding. This bridge 
and other teste! lesigned for speedy but an asterisk next to the tub ting voltage and auton 
ting 4 a dynamic nutuai-con shows that equivalent type ith t f } 
ictance tester with tube quality shown ferent heater voltages can be tested i bridge to comper 
on REPLACI coop and 0-—6,000- and the same socket when the heater voltag: variat 
0—18,000-microm| cal An added is adjusted according or example, The TEST swite 
feature f this instrument is the fe only the 6AL5 is listed on the nel but positior narked SH 
- + 
io 
iS " | 
6 63 04 
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Fig. 4—Simplified schematic diagram of the model 500 Dyna-Quik tube tester. 
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GAS (grid emission), respectively. All 
tubes are checked first with the switch 
in the SHORT position. In this test, a 
short or leakage up to 1 megohm be- 
tween heater cathode, grid and 
cathode, grid and plate or screen grid 
and plate will cause the NE-51 neon in- 
dicator to light. 

If the tube is not shorted, the 
is then thrown to GM for a qualitative 
test. With the sensitivity control set as 
indicated by the number on the panel 
or in the column on the 
chart in the cover, the meter will in 
dicate on the GOOD-?-REPLACE scale. 

If the exact mutual 
the tube is desired, the sensitivity con 
trol is set as indicated in the true g 
column of the chart. The 0—6,000-micro- 
mho scale on the meter is printed in 
black; the 0-18,000-micromho 
in red. The sensitivity-control settings 
in the true g,, column printed in 
red or black to indicate the mete. 
to be used. 


and 


switch 


good—re place 


conductance of 


S¢ ale 


are 


se ale 


° 
bee 
° 
Oo8+ 


Fig. 5—Measuring g,, of dual tubes. 

Mutual conductance is the ratio of a 
small change in plate current to the 
small change in grid voltage causing it 
(with all other voltages remaining con- 
stant), or 

Ai, 

Ae 
The amplification available from a tube 
is the product of g,, and the load re- 
sistance. Mutual conductance is found 
by inserting the tube in a _ sensitive 
bridge circuit, applying a small ac volt- 
age to its grid and measuring the re- 
sulting alternating plate current. 

The mutual conductance of dual 
triodes and dual pentodes is measured 
with the halves in parallel as in Fig. 
5. If the ac signal voltage is applied to 
the grids in parallel, the meter meas- 
ures the sum of the plate currents and 
the g.. is equal to 

Aip: + Alp: 
Ae : 


either 


‘ 


MODEL 


260 


world’s most | 
popular: 


Over half a million Model 260's 
have been sold to date! 20,000 
Ohms per volt. You'll find it 
wherever quick, accurate, elec- 
trical checks are needed. It's so 
handy, so dependable, so sensi- 
bly priced! Ask your jobber. 


Price, including 
$38.95 


Adjust-A-Vue 
Carrying Cases from $6.75 


Handle, only 
MODEL Pg Wd 


the new VOM with a7" meter 


20,000 Ohms per volt DC and 5,000 
Ohms per volt AC sensitivity . . . 33 
ranges . . . compact 

7” case with Adjust- 

A-Vue Handle 


Carrying Case 


othe most 
Complete Line of VOM’s 


Select the one that fits your needs! 


100,000 
Ohms 
per volt! 


Most sensitive YOM 
available! A Volt-Ohm-mix 
meter with a big 7 na com 
pact 7” case...33 ranges Adjust 


ae aman $88.00 
.$ 9.95 


meter 


Carrying Case 


conductance of 
tube is low, the 


If the mutual 
section of the 
reads low. 


Life test 
Manufacturers have found that prob- 
able remaining tube life can be esti- 


meter H NEW! 
{ e MIDGETESTER Model 355—New shirt-pocket size Volt-Ohmmeter $29.95 
MODEL 240—Small VOM; 14 ranges; up to 3000 volts AC or DC $26.35 
MODEL 230—Small VOM; 12 ranges; up to 1000 volts AC or DC $24.95 
ROTO RANGER Mode! 221—25 Separate meters at turn of a switch $75.00 
LABORATORY STANDARD —For instrument calibration. Price on application 


Way 08+ | | | { ° 


ELECTRIC COMPANY 
World's Largest Manufacturer of Electronic Test Equipment 


+ 


Wr 
g OMEG 


© NEG BIAS SUPPLY 
6—Grid 


~ a weit bilan 


5200 W. KINZIE ST., CHICAGO 44, ILL. © EStebrook 9-1121 


Fig. emission test circuit. In Canada: BACH-SIMPSON, LTD., LONDON, ONTARIO 


MARCH, 1956 














° 


Wee | le i! 


THE NAUTILUS ANTENNA by TENNA IS THE 
MOST BEAUTIFUL, BEST LOVED OF ALL 
STREAMLINED AUTO ANTENNAS. 


CAR OWNERS LOVE IT! 
Car owners love it for its beautiful tear-drop 
mounting base that so perfectly matches the 
streamlined beauty of modern cars. They love 
its lustrous chrome finish and its sturdy, rigid 
construction. 

DEALERS LOVE IT! 

Dealers love it because it sells on sight, 
because it is fully adjustable 0-25° angle to fit 
any mounting location and is specially adapted 
for crown fenders, because it mounts either 
front or rear and assures quick turn over. 

SERVICEMEN LOVE IT! 
Servicemen love it because it is quickly, easily 
mounted from the outside and 
without the use of any special 
tools and gadgets. 


Model NT-3 Model NT3-15 
with 4’ lead with 15’ lead 
for front mounting for rear mounting 


MADE AND GUARANTEED BY 


THE WORLD’S LARGEST MAKER 
OF AUTOMOBILE ANTENNAS 


. Werupetinring. Os 


7580 GARFIELD BLVD. + CLEVELAND 25, OHIO 
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mated reasonably by testing with the 
heater voltage reduced 10-15 Und 
these conditions, there may be a shar} 
drop in g,,. This indicates that the spac 
charge has dropped to the point whe 
the tube will have little r¢ Lining 
The instruction manual 

cate the percentage of cl 

that is considered pertinent i a ¢ 
tube type but no doubt tl an | 


termined reasonably by 
with tubes that give diff 


on the GOOD-?-REPLACI 


Grid-emission (gas) tests 
When a tube is being 

it is improperly operat 

cathode coating materia 

and deposit on the grid. W 

warms up, this materia 

that flow from grid t 


power supply and grid t ‘ 
the grid. This grid cu 1 
direction that tends t 

mal grid bias and ma 


positive with respect t 
If there is a small 

in the tube, electror 

will strike the gas n 


off one or more 


the molecules to positive ior S 
the ions may then strike 
take on an electron ar é e a 


molecule again. Wher 


aval! become 10 


nized 
trons from the cathode 
from the grid is released t 
plate This proces continue a 
sults in gas current that ter 
the grid positive in the same mar 
as grid emission due to contaminat 


Grid emission and ga 
normal grid bias and 
plate saturation, resultir 
and overloading. 

When a tube is teste: 
tamination or gas, normal } 
is applied but its grid is biased t 
off so no plate current flo rt 
is applied through a 10-m« 
that also connects to the 


6AT6 de amplifier in the test Ur 
these conditions, the 6AT* al 
off and the meter in its plate ci 


does not deflect. (See Fig. 6.) 
However, if the tubs 
a contaminated cathode o1 


rent flows from grid t 
back to the grid throug! 
supply and the 10-me 
This current flow develo 
that opposes the cutoff bia 
the meter to deflect. This t« 
grid current as low a 
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D knight-kits 


FINEST ELECTRONIC EQUIPMENT IN LOW-COST KIT FORM 





YOU SAV 


LOW COST —huge buying power and DIRECT en oer — 
gest savings on to you You do the easy —_ Se 
2 appearance and per 
It-up instrument is equal in ‘ - 
pamper ce’ selling for several times the KNIGHT-KIT price 


f research, development 
NCED DESIGN—months © 
acter testing go into each KNIGHT-KIT And an 
performance, premium quality parts are supplie 








PRINTED 
CIRCUITS 


knight-kit WIDE-BAND 
5’ OSCILLOSCOPE KIT 


Model F-144 
69 Wide-band 5” Oscilloscope equal or superior 
to commercially-wired ‘scopes costing sev- 
$6.90 down, eral times the price. Vertic a re anor i 
12 months to 5 cycles to 5 mc—ideal for the professional 
pay balance laboratory, for color TV servicing, and high 
frequency applications. Response —1 db at 
3.58 mc; —3 db at 5 mc. Two printed circuit boards and 
laced wiring harness reduce assembly time. Has very wide 
sweep range—from 15 to 600,000 cps. Locks in frequencies 
as high as 9 mc. High vertical sensitivity of 25 rms milli- 
volts/inch. Input capacitance 36 mmf. Outstanding fea- 
tures: cathode-follower vertical and horizontal inputs; 1400 
volts at 2nd anode provides high-intensity trace; push-pull 
vertical and horizontal amplifiers; positive and negative 
locking; faithful square wave response; frequency-com- 
—_ input attenuator; Z-axis input for intensity modu- 
ation; one volt peak-to-peak calibrating voltage; internal 
astigmatism control; blanking circuit to eliminate retrace 
lines; DC positioning control. Complete with all tubes and 
parts, ready for easy assembly. Handsome professional 
case finished in blue, with gray control panel. Shpg. wt., 
40 lbs. 
Model F-144. 5” Oscilloscope Kit. Net only $69.00 
Model F-148. Demodulator Probe. Net $3.45 
Model F-147. Low Capacity Probe. 12 mmf. Net.... .$3.45 


Reter to your 324-page 1956 
ozens of other KNIGHT-KIT 
values, including 20,000 Ohms/Voilt VOM, oe 
Generator, Audio Generator, ag =e ra a 
Tester, Signal Tracer, Resistance and Capacitanc 


ALSO AVAILABLE: 
Allied Catalog for d 


E MORE BECAUSE YOU BUY DIRECT 





EASIEST ASSEMBLY~—all chassis 4 
for accurate assembly; all parts are tu : 
manuals are a marvel of simplicity ar i clarity 
and-Chek"’ assembly, “King-Size 
pictorials. For easy assembly you 
pliers and screwdriver. — 
LLIED—the reliable name in Elec ics ; 
wien you the greatest value in a inadga fbi 
through the economies of DIRECT S 


y 


need Cc 


knight-kit PRINTED CIRCUIT VTVM KIT 


Model F-125 New ’ aie. 


megs ib 1 “4 
cps to 
1% pre 


push-} 





rangé 
200 microamp movement. P 

ance, 11 megs. Complete kit 

Model F-125. Printed Circuit VTVM 

Model F-126. Hi-Voltage Probe; extends Dt 


Net $4.75 

Model F-127. Hi Frequen y Probe; extend 

Net $3.45 
knight-kit 


TUBE TESTER KIT 
An Outstanding Value 
Model F-143 


y $29” 


Portable 





Counter 

Model Model 
Expertly designed, up-to-date, ideal for th« r service 
shop. Remarkably low priced, yet it offers hig ‘ rsa- 
tility and convenience. Illuminated roll cha 10 tube 
types. Features provision for testing 600-ma I rt in 
cludes data for all popular series-string types 4 6 and 
7-pin large, regular and miniature types t mini 
atures and pilot lamps. Tests for open, shor ater con 
tinuity and quality (by amount of cathode { square 
meter with clear “GOOD—?—REPLACI 2 A ltage 
indicator and line-adjust control. Choice of 14 fila tages 


from .63 to 117 volts. Blank socket for fi 
type selector switches for any c« 
Single-unit, 10-lever function switch sim 
kit, ready for easy assembly. Shpg. wt., 14 lI 
Model F-143. Counter Model Tube Tester K 
Model F-142. As above, but with carrying 
Model F-141. TV Picture Tube Adapter for al 










f 
S fic 





Substitution Boxes. Additional test instrument kits 
appear on the next page, followed by famous 
Hobbyist, Ham and Hi-Fi KNIGHT-KITS. 
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EASY PAYMENT TERMS: If your total kit order com 
take advantage of our libera 
months to pay. Write for app 


mes t 
| Time Payment Plan—only 107% 


lication form. 
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knight-kit IN-CIRCUIT 
CAPACITOR CHECKER KIT 






SAVE UP 
TO 


70% 


Model F-119 


] hi 
SUPER-VALUE 


Tests capacitors while 
the circuit! Saves t 
a button and the 

opens and shorts. Checks practicall 
pass, blocking, coupling and ; 
for opens or shorts. Tests fi 
made on 
even when c apac itor is 


hey 
and tre suble 
magic eye 


ime 


ance as low as 50 ohms. Tests for opens on 
i capacitor up to 2000 mfd, even when 
shunted by as low as 20 ohms. Housed in pro- 


fessionally styled case, sturdy 


plete kit, ready for easy assemt y.S zy. Ww 
( n hpg t., 
1 . : , 
Model F-119. ( apacitor Checker Kit 
Net only ; 


Knight-kit 
VOM KIT 
1000 Ohms /Volt 


Model F-128 


14" 


Exceptional 

accuracy and versat 
ing low cost a 
ed iteur use 
movement 


age 





Ideal for service s} Caan 
10p, lab and 
Uses 414” meter (400 mic roamp 
with se parate scales for AC volt- 
and current, DC voltage and current, deci- 
bels and resistance. 38 ranges include AC, DC 
ind Output volts, 0-1-5-10-50-100-500.5000 
1000 ohms/volt sensitivity tesistar 
0-1000-100,000 ohms and 0-1 meg.; C mg 
AC or DC, 0-1-10-100 ma and 0-1 amps; Deci. 
bels 20 to +69 in 6 ranges. Uses 1 weal 
sion resistors. 3-position function switch ond 


es position range switch. Complete kit with 
vakelite case, battery and test leads. Shp 

wt., 2% lbs : sad 
Model F- 128. 1,000 ohms/vol 

. ¥ ohms/volt 

VOM Kit. Net only $14.25 


EASY PAYMENT TERMS: 
If your total kit order comes t 
© over $45, take 
adv “ra -* our liberal Time Payment Plan 
—only own, 12 full months to 
for application form. weciguasig 


are still wired in 
Just press 
instantly shows 
any by- 
filter capacitors 
r opens ¢ » 
any capacitor of 20 at or pm 
in parallel with resist- 


steel in blue 
wrinkle finish with gray control panel. Com- 












Super-sensitive Uranium Locator and Radio- 
activity Detector. Get started in uranium 
prospecting now with thise xtre mely sen- 
sitive instrument —comparat ay 
equipment, yet easy to build at only 

fraction of the price. Just turn it on, fl pt 


le to ¢ 
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PORTABLE RADIO KIT 


yuality, 


or bat 


Powerful 3-Way Operation. ‘Top 
portable AM receiver for AC, D¢ 
tery operation. Tunes full bro 
band, 535-1650 be Fe atures sensitive 
superhet circuit; 5” PM dynamicspeaker; 
built-in leop-stick antenna; automatic 
trol; handsome carrying case. Complete 
tubes and easy-to-follow instructions 
der and batteries). For 110-120 v., 50 
DC, or batteries. Shpg. wt., 6 lbs 
Model $-730. Portable Radio K t 

$-651. Battery Kit for above. Net 


adcast 


Net o 








GEIGER COUNTER KIT 


switch and listen to the clicks in the headphone when 
you hit a radioactive source. Uses low-cost long-life 
batteries. Kit includes all parts, tubes, carrying case 
with shoulder strap, 22'4 and 1% v. batteries, head- 
phone, AEC prospecting booklet, radioactive sample 
and complete assembly instructions Shpg. wt., 
2% lbs 

Model $-242. Geiger Counter Kit. Net only $15.95 





FAMOUS knight-kits FOR HOBBYISTS 
"SPACE-SPANNER” RECEIVER KIT 


easy 


Model $-243 Featuring Bandswitching for Thrilling Short 
band receiver to build 1 great 
value! Pulls in thrilling short wave 

marine radio (6 to 17 mc), and standard broa 

Features special highly sensitive regenerat 

tube for plenty of volume. Kit inciudes calibr 

panel, punched chassis, all parts and t ibes, det 


95 Wave and Broadcast Reception. All-new 
13 
cluding amateur, aircraft, pol 
cuit. Has 4” PM speaker and beam-power ¢ 
instructions (less wire and solder). 7 x 10)9 x f 


110-120 v. 50-60 cycles AC or DC. Shpg. wt., 42 tbs 
Model $-243. ““Space-Spanner”’ Kit. 
Net Only (less cabinet $13.95 


§-247. Matching cabinet for above $2.85 


Model S-242 


$]5% 


he high-voltage 


FAMOUS 10-IN-1 LAB KIT 
Model $-265 Build Any One of 10 Fascinating Projects. 
Instructive and fun to build 
$1245 a sensitive Broadcast Receiv Ampl 
fier (for phono or mike); Wire ler ss Phono 
Oscillator; Home “Broadcast St n”’ 
Code Practice Oscillator; Capacity-Operated Ke 
or any one of four other fascinating projects. Kit 


ynatr 


cludes mounting board, special “safety de ¢ 
low voltage power transformer, tubes, all parts 
microphone, 12-page builder’s manual ‘ 

and solder). For 110-120 v. 50-60 cycles A‘ 


10 lbs. 
Model S-265. “ 


wt., 


Shpg 
10-in-1"’ Kit. Net only $12.45 


Model S-730 


$1875 


volume con- 
with all parts, 
less wire, sol- 
60 cycle Af 


nly $18.75 
$2.40 





TRANSISTOR RADIO KIT 





Model S-765 

$395 Printed Wiring—Works From Flashlight Cell Experiment th 
the marvel of transistors in this printed-circuit radio. No 
tubes—no crystal! Small enough to fit in the pal the 
hand—yet it provides powerful reception over r 
plete AM broadcast band. Operates from single 
cell. For use with headphones. Printed circuit e! 
wiring—just assemble and solder a few connecti 
plied complete with all parts, hardware, battery, and easy 
to-follow instructions. Less solder, antenna and headphone 
Shpg. wt., 8 oz. 





Model 





« Advanced Electronic Design 
¢ Precision Quality Performance 
« Professional Streamlined Styling 









BUY DIRECT * YOU SAVE MORE ¢ YOU GET MORE FOR YOUR KIT DOLLAR 


BUY WITH CONFIDENCE - BUILD WITH CONFIDENCE 


* Premium Quality Components 
« Crystal-Clear Instruction Manuals 
“Step-and-Chek" Building Method 





$3.95 


$-765. Transistor Radio Kit. Net only 


RECEIVER KIT ACCESSORIES 


J-149. 4000 ohm extra-sensitive double headset 
Net 

¢-100. Antenna kit for use with all Knight Kit 
receivers. 


$1.98 


Net $1.05 





All Prices Net F.O.B. Chicago 


Order from pay | L | a D> im yan [DD O 100 N. WESTERN AVE., CHICAGO 80, 
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BUILD-YOUR-OWN 


apy 
LOW-COST HA HIGH FIDELITY knight-kits 








knight-kit 
BASIC 25-WATT 
LINEAR-DELUXE 
HI-Fl AMPLIFIER KIT 


Model S-755 


s4]5° 


knight-kit Pe Custom Quality : Printed Circuit Wiring 
50 WATT CW TRANSMITTER KIT ' Williamson-type Circuit Chrome-Plated Chassis 
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Model SX-255 Built-in Pi-Type Antenna Coupler = Designed to satisfy the most critical listener ter 

Check the features packed into this built-in preamp or with separate preamp. Uses lat« 

50 new transmitter kit and you'll see re matched transformers. Output: Maximum, 45 watt 

$ why it’s one of the greatest Amateur + 0.5 db, 10 to 120,000 cps, measure 0 watts. H 

values ever offered. Compact and to 30 watts. Intermodulation ts only 0 it 17 watt 

versatile, it is the perfect low-power and 7 ke, 1:4 ratio. Hum level is 85 db below rated tput. O 

rig for the beginning Novice or sea Uses two 12AU7’s, two 5881's, and a 5V4. Printed 
soned veteran. Features: 50 watts input to 807 final; phase inverter stages. Has output tube balancing 
high-efficiency 6AG7 modified-Pierce oscillator takes off switch. Handsome chrome-plate hassis, 14” x 9” x Oo wit 
crystal or VFO without circuit changes; bandswitching all parts, tubes and construction manual (less wire 
coverage of 80, re erg 11-10 meters; pi-section an Model $-755. Basic 25 watt Hi-Fi Linear-Deluxe my | : $41.50 
tenna output matches line impedances from 50 to 1200 
ohms anaiioe use with a joe of antenna. Crisp Model $-706. Knight Preamplifier-| lizer. Ideal fo 1 
clean, cathode keying of oscillator and final. Power selectable inputs. Completely wired—ready to us =e $36.95 


take-off plug supplies filament and B-plus voltages for 
other equipment. Copper-finished chassis and cabinet 
interior, filtering, shielding, bypassing, and coaxial SO 

9 antenna connector provide excellent TVI suppres 
sion. Meter reads either plate or grid current of final 
Jacks for VFO, crystal, and key. Supplied with all part 
tubes and step-by-step instructions. Less crystal and 
key. Size, 8\ig x L1\i¢ x 834”. For 110-120 volts, 50-60 
cycle AC. Shpg. wt 18 lbs 


$X-255. 50-Watt Transmitter Kit. Net $42.50 


knight-kit 
SELF-POWERED knight-kKit ‘ unight-Kit 
VFO KIT 10-WATT HI-Fl AMPLIFIER KIT 20-WATT HI-FI AMPLIFIER KIT 
Medel $-234 5, nous for wide re- Model S-750 
Model S$-725 


95 sponse and smooth re- 75 
production at low cost 

50 $ Only 0.5 volt drives am $ 4 

$ ? plifier to full output. Re- 


sponse: + 1 db, 30-20,000 cps at 10 watts le 
Harmonic distortion less than 0.5°% at 10 cc cnieel } 
watts. Intermodulation is less than 1.5 : - 








*Complete with built-in power supply! Careful design at full output. Controls: On-off-volume ater 

and voltage regulation assure high stability. Excellent bass, treble. Input for crystal phono or Waste Opus 

oscillator keying characteristic for fast break-in with ' tuner Chassis punched to take preamp . se ‘ vi 

out clicks or chirps. Full TVI suppression. Has plenty 4 kit for magnetic cartridges. Matches 8 cry 

of bandspread: separate calibrated scales for 80, 40, 20 ' ohm speakers. Shpg. wt., 14 lbs. Complete trois: I 

15, ll and 10 meters; vernier drive mechanism. 2-chassis , kit (less wire and solder I 

construction keeps heat from frequency determining : e $20 95 re Cnr 

circuits. Output cable plugs into crystal socket of trans Model S-234. Amplifier Kit. Net ° lbs. Complete kit er 
mitter. Output on 8O and 40 meters. With Spot-Off * Model S-235. Preamp Kit for above i Model $-750 »-W H 

‘Transmit switch for ‘no swish” tuning. Extra switch La Net $2.75 Amplifier Kit. } $34.75 


contacts for operating relays and other equipment 
Complete kit for easy assembly 


Seren Dik, samhttaiacedl Wuesacic: Wien... IY ie -y-Ve)ile: 


knight-kit Suey i in Ehoctionics ONAN RM rCd 
CODE PRACTICE _— cae & - we 


Allied Radio Corp., Dept. 2-C-6, \. YEAR 
OSCILLATOR KIT 100 N. Western Ave., Chicago 80, Ill. — 
Model S-239 


95 Transistorized— 
s4 Powered by Flash- 


light Battery 





Ship me the following KNIGHT-KITS: 


Quantity Description | Model N Price 





An ideal new code practice oscillator. Uses transistor 
circuit. Extremely low current consumption— powered 
by single penlight battery. Provides crisp, clear tone 
(400 to 600 cps). Has input jack for earphone; screw- 
type terminal strip for key. In compact bakelite case 
(25, x 3% x 1%”) with anodized aluminum panel. Com- 
plete with all parts, battery and easy-to-follow in- 


+ 


—— 1 


structions. Shpg. wt., 1 lb. (| Send FREE 324-Page ALLIED Catalog listing the complete * sht-Kit line. 
Model $-239. Code Practice Oscillator Kit ... $4.95 


ae we ae Se 
| 


Name- a ahaa ee 





Address— ae 





$...... enclosed. For parcel post include postage (express is shipped collect) 4 


ORDER TODAY 


S  —=—= ssn tadiniiatiienaavisinineiinia - Zone otate 
eee | 
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TEST INSTRUMENTS 


UNDERSTAND YOUR 
weep Generator Better 


. 
Me 


Th 


fr ws a sequel to the arti Le 


} 


“Understanding 


} our Sweep Generator” wht fj appeared la z 4 Jug if t 


NE of the finer points of test- 
ing sweep generato1 
that the 


signal-tracing or de- 


oO itput 1s 
recognition output 

from a 
modulator probe, at low operating levels, 
is not strictly proportional to the input 
The characteristic is 
curved, as shown in Fig. 1, which ex- 
pands the upper portion of the pattern 
portion when 


voltage. crystal 


and compresses the lowe? 


the input signal is small. At levels in 
excess of 1 volt, the signal-tracing 
probe operates in a practically linear 
manner (Fig. 2). The output from a 
typical Sweep generator is approxi- 
mately 0.1 volt r.m.s., which falls in 
the nonlinear region of the crystal 


characteristic. Furthermore, the crystal 
accepts all harmonics from the 
erator, while a tuned circuit under test 
itoff point such as 


gen- 


does not, having a « 
1.5 me, etc. 

Thus, when testing the output from 
demodulator 
markers may 


generator with a 


spurious 


a sweep 
probe, various 
be observed on the test trace (Fig. 3). 
These represent an unusually bad con- 
dition of harmonic spurious out- 
put beating but may sometimes be seen 
when working with inferior sweep gen- 
erators. It is such tests 
to make certain that there is no source 
of marker voltage in the shop and that 
the spurious markers observed 
developed by the sweep generator itself. 

Fig. 4 illustrates the fact that the 
deviation of a harmonic is greater than 
the deviation of the fundamental out- 


and 


necessary in 


are 


Electric Co. 


* Chief field engineer, Simpson 





Fig. 1—Crystal detector characteristic, 


By ROBERT G. 


put from a sweep generator. Thus, the 
second-ha1 monic sweep 1s twice as wide 
as that of the fundamental, and the 


third-harmonic sweep is three times as 
wide. Of course, the output 
from a beat-frequency sweep generator 
contains at least two 
three fundamental sweep 
accepted by the un 
tracing (demodulator) 

Now, if the video-frequency output 
of a 
as shown in 
mental voltage is 
5 me, for example, the 


unhitered 


and sometimes 


all of which 
will be t signal- 


ined 


probe 


sweep generato! being tested, 
F funda- 


from 0 to 


ig. 5, while the 
sweeping 


second harmonic 


is sweeping from 0 to 10 me and the 
third harmonic from 0 to 15 me. The 
presence of these second- and third- 
harmonic sweeps u it show up as 


an impairment of the swee p flatness in 
a test with a demodulator probe because 


the probe is a wide-band device which 


accepts these harmonic sweeps over 
their entire sweep width 
If a pure fundamental marker fre- 


quency is mixed with the sweep output, 
the (harmonic) will 


appear as marker 


spurious sweeps 


spurious indications 


on the swept trace; this is the best 
method of checking for such spurious 
sweeps. The relative voltages of the 


directly 
the 


nonlinearity 


sweeps are propor- 


spurious 


spurious 
tional to the heights of 
markers, except for the 
of the crystal probe, as has been noted. 
This method of checking the relative 
voltages of the fundamental and various 
harmonic outputs is simple, accurate 
and not as well recognized in the service 
field as it deserves. 


r ouTpuT 
7 
e 
¢C - 
C 
~ = 





Fig. 2—Undistorted detector output. 


MIDDLETON* 


The display shown in |] 


oriented with the zer« 

at the right-hand end of the bas« 
By adjusting the tuning d 
sweep generator, the é f 
point can be brought to the cents 
the display (Fig. 6) It omet 
puzzling to the beginner t bserve 
symmetry between the tw vee} 


either side of zero frequer 
in Fig. 6. Since this n 
either the 
ularities in 
to distinguish between the 

dissymmetry lent 
will be more ef 


than the rignt-l! 


demodulator 


peneratol 


useful 
sources of 
left-hand 

practical work 


sweep 


sweep since it extend 
quency with a flatter cl 

When the retrace inblanke 
shown in Fig. 7, the retrac« 
may not appear identical with the 
ward trace. In most ist her 


two do not appear identical, the ret 
mirror lt ipe ) ne 
ward trace. The pattern seen in | 
that the dissymmetry 


appears as a 


indicates 


in the generator. Whether the 
tion can be corrected lepend 
circumstances which may involve 


sign factors. 

When dissymmetry cause 
long a time constant ir 
work of the probe, the distort 


the tr ty 


pears in mirror-image form be 
the forward and return trace 
developed in opposite directions a 
the scope screen. In such case the 
ward and return traces cannot be 


to coincide by adjusting the 





Fig. 3—Video sweep response. A 4.5-m« 
marker in center of pattern—spurious 
markers are above and below this point 
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uc) 


Fig. 4—Relation of harmonic deviations. 


weep phasing control of the scope. 
\ further check can be made to corrob- 
orate this conclusion by advancing and 
backing off on the setting of the sweep 
generator attenuator. If the distortion 
attern changes with the attenuator 
etting, it is conclusive that the fault 
in the generator. 

If the sweep-width control of the 
generator is now set for a small sweep 
width, the detail of the generator out- 
put in the vicinity of zero frequency 
becomes evident (Fig. 8). Note the 
extent of the locking region, since it 

this region that determines the lower 
limit of frequency output from the 
generator. The extent of pulling and 
locking is determined by the residual 
coupling between the fixed and swept 
oscillators in the beat-frequency gen- 


erator. 

Fig. 9 shows the basic arrangement 
in a beat-frequency sweep generator 
and indicates the residual coupling be- 
tween the two oscillators as stray 


capacitance C. The two oscillators pull 
before they lock, and in this pulling 
region they move off normal frequency, 
approaching a frequency intermediate 





— 


Fig. 5—Checking generator output for 
flatness—ground lead must be _ short. 





Fig. 6—The zero-frequency point is 
brought to center of the sweep trace. 
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MAKE MORE MONEY 


on every service call 








DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 





Tests over 95% 


OF ALL POPULAR TV TUBES*—IN SECONDS 


You can cut servicing time—eliminate 
repeat calls—make more on-the-spot tube 
sales—give a better service guarantee—make 
new profits in minutes with DyNA-QUIK. 
This top quality, low cost, portable dynamic 
mutual conductance tube tester enables 

any serviceman to locate weak and 
inoperative tubes quickly and easily with 
laboratory accuracy right in the home. 


DyYNA-QUIK creates greater customer 
confidence because your customer sees for 
himself the true tube condition on 
“Good-Bad” scale. In just a few minutes 
you can check all the tubes in a TV set for 
shorts, grid emission, gas content, leakage, 
dynamic mutual conductance and life 
expectancy under the dynamic heavily 
loaded conditions that are the actual 
operating conditions of the set. Used in the 
shop or in the home—Dyna-QuIK will make 
money for you every day! 











Also makers of 
the famous CRT 400 


BaK MANUFACTURING CO. 
3726 N. Southport Ave. + Chicago 13, Illinois 


@ Fast—a complete tube test 
in as little as 12 seconds. 


@ Easy—one switch tests 
everything. No roll chart—no 
multiple switching. 


@ Accurate—large 4," plastic 
meter has two scales 
calibrated 0-6,000 and 0-18,000 
micromhos 


@ Always up to date—test 
procedure instructions for 
new tubes supplied by factory 
at regular intervals. 


® Automatic line compensation 
—special bridge continuously 
monitors line voltage. 


@ 7-pin and 9-pin straighteners 
mounted on panel 


@ Portable—iuggage style 
carrying case with removable 


slip-hinged cover 


@ Lightweight—15% x 144 5% 
in. Weighs only 12 Ibs. 


*including new 600 mil series tubes, 


Send for article on ‘Profitable TV Servicing 
in the Home" and Bulletin 500—E 
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555AV0M 


YOU NEED THESE FEATURES: 


Meter Movement Protection up to 500 times overload 
is provided by a rectifier network. 


The 555A Measures: AC Current, DC Current, AC Voltage, 
DC Voltage, Output, Resistance 


43 Unduplicated Ranges 

Separate Range and Function Switches 

Double Magnetic Shielding 

3% DC, 4% AC Permanent Accuracy 

Easy to Read, Four Color Scales 4%" long 

Metal Case with Die Cast Bezel 6146" x 456" x 24%" 
Sensitivity: 20,000 Ohms/Volt DC, 2000 Ohms/Volt AC 


Complete with Probes and 
Batteries at your Parts Distributor $4450 


PHAOSTRON INSTRUMENT AND ELECTRONIC COMPANY 


151 Pasadena Avenue, South Pasadena, California 












TEST INSTRUMENTS 





Fig. 7—Unblanking the retrace in Fig 
6 shows dissymmetry in the generator 





Fig. 8—Reducing sweep width shows de 
tails of zero-frequency point in Fig 


between the normal 
this pulling region, the 
badly distorted, gener 
sive number of harmoni 
becomes attenuated Ar 
the operating frequen é 
lators approach the 
two oscillators 
same frequency and the 
to zero until the swept 
moves out of the locking 
Because the output 
frequency generator 
Fig. 9 contains a 
difference beat, it is 
test shown in Fig. 
valid unless a suitable 
is used in the output 
sweep generator T he 
should have a characte 
equal to that of the 
avoid disturbance of the 
ance. The cutoff frequer 


should be chosen to pass t fF ¢ 
frequency band of the 
to suppress the in 
| | sweer ar o + i 
[- F 
7 Mix 
| 
=——s 
YW " 


Fig. 9—Diagram shows basic arrange: 
ment for a beat-frequency sweep gen 


erator. 
For technicians who _ lik« 
their own equipment, details of low-pa 





filter construction may be found 
| publications such as the ARRL Ha 
| book, and in most books on circuit 
theory. EN 
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Sen 11% cr devi C 
Cai be used to 
actuate and control 


electron equipm net 


FILAMENT 
RESISTOR 


1U4 


SENSITIVITY ADJ 


By RICHARD J. SANDRETTO 


SOUND-ACTIVATED 


can be used to switch a paging 


controller 


system on automatically at th 

first word of an announcement 
and off again at the 
auxiliary alarm for deaf people when 
the telephone rings or to give an 
when the baby starts crying. 
aevice can 


end, to give an 
alarm 
Such a 


also be used to operate an 


unattended tape recorder so that in- 
frequently occurring sounds or radio 
transmissions can be recorded without 


having the recorder run continuously. 


Other uses include automatically in 
creasing the volume of a radio or TV 
set so that a program can be heard 
above occasional loud outside noises 


functioning as an automatic talk 
listen switch on _ radiotelephone 
intercom systems. 

In some instances it might be desired 
that a sound switch be set off by sounds 
of one particular narrow range of fre 
quencies but be unaffected by other 
sounds. This type of sound switch is 
called a tone-operated relay. 


and 
and 


Two very versatile and unique sound 
switches are described in this article. 
Each uses an 0A4-G thyratron tube 
for economy of operation, simplicity 
and dependability. The two-tube model 
has much greater sensitivity than the 


single-tube design. Both have been 
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carefully planne d to be easily adapta le 


to almost any special situation 
Circuit description 

The circuit of a 0A4-G 
witch is shown in Fig. 1. The tube 
initially does not conduct although filte1 
capacitor C is kept charged to the peak 
value of the line voltage by the selenium 
rectifier. Tube conduction, and conse- 
quent closing of the plate relay, will 
occur only if a sufficiently high voltage 
is placed on the starter anode of the 
tube. Voltage-dividing potentiometer R 
this 
a value slightly lower than that neces- 
sary to start tube conduction. 

Sounds reaching the micro- 
phone cause corresponding voltage 
variations across the input transforme1 
primary. The transformer 
variation and adds it to the pre- 
adjusted dc potential already on the 
0A4 starter anode. The tube will fire 
if the total voltage is high enough. 

Once the tube has fired it continues 
to conduct and the relay remains closed. 
Resetting requires momentarily break- 
ing any part of the tube conduction 
circuit. Such a unit would be useless 
for most applications because it can 
respond only once and then has to be 
manually reset. This circuit is 


basic sound 


permits adjustment of voltage to 


Cal bon 


steps up 
each 


excel- 
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View hows the top- 
mounted components. 

lent tio 

| g unit 
wh relay 
ir! I period 
al I itself, 
rea I 

The f Fig 
l exce na relay 
discon! o! r line 
and shur R4 Thi 
cause ( tod ¢ elay 
coil at R4 i ed 
int ne irre ( »p 
to Value rmature 
in. Che relia reset 
the unit 

The selel tected 
from overload t ! mits the 
current ire moment. 
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~ > + . } 
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Fig. 1—Diagram of basic controller. 
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locks in when tube 
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PLATE RELAY (C2 
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i. ————— | 


SEL edd 








The circuit of Fig. 2 will operate with- 
out it but it not be 
Fig. 3. Here, ar 
will 


could omitted in 
unlimited current 
interference which 
immediate refiring. 

Three factors govern the relay hold- 
in period with any given relay. The 
most obvious is that increased capac- 
of C give periods. 
Similarly, capacitances 
shorter 


surge produce 


will cause 


itances increased 
lower 
periods. 


Second, if a 


give 


period is needed 
than can be conveniently obtained with 
increased filter capacitance, R3 (Fig. 2) 
the circuit. Its value 
is chosen by experiment. When the 
fired, this resistor allows some 
current to flow into C from the power 
line, but not enough to replenish com- 
pletely the energy being drawn by the 
relay circuit. The capacitor charge 
lasts longer because of this aid. C should 
have a relatively high capacitance for 
stability. The circuit shows R3 and its 
chosen value for the author’s particular 
unit. For applications not requiring 
an extended hold-in period this resist- 
ance is omitted. 

The third method to 
hold-in period further is the addition 
of R4. This too is chosen by experi- 
ment. If not needed, its 
points are shorted. It will 


slightly to the period. 
resulting combina- 


Fig. 3 shows the 
when a stage of high-gain audio 


greatel 


can be added to 


unit 1s 


lengthen the 


connection 
add only 


tion 





Underchassis compon- 
ents of controller. 


amplification is added to the circuit of 
Fig. 2. Greatly increased sensitivity is 
achieved and careful design has 
tained the features of 
economy of operation. 


In this circuit the 1U4 
pentode acts as a variable 
forming one leg of a 
circuit. The other leg by Rl 
and R5. Resistor R5 is _ protection 
against accidentally placing a damaging 
voltage on the 1U4 plate 0A4-G 
grid when R1 is adjusted. 

The 1U4 conducts steadily 
unless an audio signal reaches the micro- 
phone. The voltage between its cathode 
(filament) and plate is relatively low 
after Rl has been properly adjusted. 
The 0A4-G starter anode is at this 
same potential and will not fire until 
the voltage increases to approximately 
90. Ac signals from the input trans- 
former cause the potential on the 1U4 
grid to fluctuate. During the 
that the grid becomes negative the 
plate current causing an 
increase in plate voltage. This increase 
may be sufficient to fire the 0A4-G, 
depending on the setting of R1 and the 
microphone signal strength. 

The 1U4 filament is continuously 
supplied with filtered de from the power 
line. The unit’s total 
tion could be reduced 
to approximately 2 


main 


Iimplicity and 


miniature 
resistance, 


voltage-dividing 


is formed 


and 


current 


periods 


decreases, 


powel consump- 
from about 10 


watts, and R7 and 


Left—Fig. 2— 
Automatic re- 
setting circuit. 


Right—Fig. 3 

—Circuit of 

Fig. 2 with a 

stage of ampli- 

fication added 
to it. 








Cl could be omitted 
were supplied by a 2 
cell. A 15-ohm %- 

be needed in 
ment which is rated 
same storage cell 

carbon microphone « 


series 


cou 


Construction 
The 
unit. 
moval 
the 


photographs shov 
Minor wiring 
of the 1U4 convert 
single-tube operat 
The component val 
and R4, 
These 
extended relay hold-ir 
and then 
for each 
shown 


are not In 


resistors are 
are choser 
particular 
serve only 
Caution: Do not 
that line-voltage variati 
change period length ar 
relay lock-in. 

When a short pe 
value of C2 (C in Fig 
The period 
forehand 
tions in 
Here are 
For a very 
C2 and 
period will require 
also R4. A 9-second 
120 uf 
Greater 


cannot be 
because of the 
component 

some roug! 
brief 
omit R3 and 


per 


about and 


periods thar 
obtained. 

It is a 
grid leads, especially tl 
short and shielded to 
and other interference 

The relay 
arrangement needed 
control circuit in addi 
tacts for 
5,000-ohm 
unit which was made 
by stretching the a1 
slightly. 4 2.500-, 5,000 
dpdt Brumfic 


good prec au 


must 


circuit re 
Guardian 


Potter & 
relay would work well al 
The 


low- to 


input transforms 
high-impedance 

for matching carbon or 

phones or PM speaker 
A 1C21 thyratron t 

ly substituted for the 

is 1% inches shorte: 

is slightly more sensitiv 
Light lowers the bre 
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Inventors of the electronic fuse, Littelfuse 
has pioneered every major development 
in standards of electronic circuit 
protection. Littelfuse has also created 
and produced in its more than 28 years 
literally thousands of special and complex elect 
items. Littelfuse engineering advice is always 
on special or standard applications for automotive 
aircraft or electronic circuit protection. 


LFUSE 
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There’s 
in this 
NEW MALLORY 

Vibrator 


extra life 


“bounce” and chatter are 
in this latest Mallory self- 
New dual spring 
This construc- 


Contact 
eliminated 
rectifying vibrator. 
the reason. 


design is 
tion gives clean make-and-break, and 
provides dynamically balanced self 


alignment. 


COUNT ON THEM FOR LONGER LIFE, 


and freedom from occasional early 
failure .for extra service without 
extra cost. 


COUNT ON MALLORY, 

leader in vibrator progress, for con- 
tinued improvements in performance 
of all types of vibrators. 


Your local Mallory distributor is 
stocked with the new vibrators, in 
both shunt drive (shown here) and 


separate drive models. Order from him 
now 





. and make these your standard 


replacement for all commercial jobs 


needing self-rectifying units. 








Pp. R. MALLORY & CO. 





dad tore CO. Inc. 


RY 


Inc., INDIANAPOLIS 6, INDIANA 


© Power Supplies 


® Mercury Batteries 


© Controls 
* Switches 
* Rectifiers 
* Filters 
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characteristics of these 
light may cause the cont 
falsely. Therefore, the A 4-( i 
be shielded from out 
can be done by enclosing 
painting the bulb black 
shield. The manufact 
1C21 bulb black; a ek 
side this tube could 
visual indication unle 
paint were scraped awa 
When the Fig. 3 type 
the power line, it wil 
This is due to a hig 
across the 1U4 becauss 
conducting. 
All units are ad 
turning sensitivity cont: I 
unit fires. Then the 
up slightly until the I 
fires without activation. S 
be decreased by backir 
further. 
A telephone type « 
unit gave excellent re 
sometimes obtainable 
market for less than a 
| 
ce 1 heed | : i 3 
' 
Fig. 4—Diagram shows controlling 
nal taken from radio or amplific 
The sensitivity obt 
bor microphone aeper 
extent on its battery \ ( 
narily this should be 
volt Use the lowest 
gives the needed sen 
voltage only wastes 
may ruin the micropl 
Fig i ighly ser 
used with a carbon 
1.5 volts will be more 
some application \ 
resistor should then 
whether current cor 
further lowered. Dr 
batteries or low-voltag* 
can be used to fur 
Parts list for Fig. 3 controller 
Resistors 00,000 (see text 
watt: |—47, 1—15,000 ohms, | watt ¥ 
(see text), 2 watts 3,000 
Shain. ‘seatentionubes 
Miscellaneous: 100-ma 
05-uf 600-volt car tor 
1—80-f 450 volt capacite 4 
0A4-G ket; |—dpdt 
mate hms (G ard 
Brumf | LMI 
transformer matching w 
I—6-terminal barrier strir 
and battery, or PM speaker 
0A4-G: I—knob 


However, if a low-volt 


is used, it must be well 

A PM speaker conn 
across the input transf 
as in Fig. 3, can be 
phone. Then a power-cor 
phone current suppl 
because the speaker gen¢ 
when audio signal rea 
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is much lower than it is with a carbon 
microphone, yet it is more than needed 
for many applications when used with 


the more sensitive controller of Fig. 3. 
Use speakers with heavy Alnico mag 
nets and large diaphragms which are 


more sensitive than those with lighte1 
magnets or smaller diaphragms 
For ituations such a recording 


intermittent radio announcements the 


controlling signal is taken directly 
from the low-impedance output of a 
radio or amplifier (Fig. 4). The poten- 
tiometer 1 ised to reduce high noise 
level 


which might otherwise cause the 
controller to fire falsely It also act 


as a second sensitivity control! 
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Fig. 5—Adding interference filter. 


When connected to a_ receive} the 


controller can be adjusted to respond 


that can be used to reduce the effect 
f clicks. Here, too, values of and (¢ 
may be selected experimentally. 
Special connections 

It may sometimes be necessary 
ise the same microphone for our 


witch operation as for the input of ar 


her such aS a paging system 
ercom. Fig. 6 shows a method that 
' 
AM 
~ — i ' - ~ 
ajo allie 
| = x 
alo 1 
~« —~ i ~ _ 








Fig. 6—Single microphone serves can- 
troller and amplifier or intercom. 


works well with battery, ac—de or a 
type amplifiers. The amplifier input 
transformer isolates the units. Its 
mary impedance will reduce circuit 
ensitivity slightly, but the battery 
oltage can be raised to compensate. 

Any other method that does not 

olate the units will result in a high 

im level, possible short circuits and 
hock hazard unless the amplifier 
ground and sound-switch B minus are 
permanently connected to the same side 
of the power line. 

When the controller is used with a 
microphone, it will be more sensitive 
to a narrow band of frequencies or to 
some particular types of sounds. This 
selective response characteristic seems 
to be caused by microphone resonances 
and sometimes varies considerably with 
different microphones. END 
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Your 
best choice 

in wire-wound 

resistors 


Whenever you replace a wir 
bleeder, load resistor 01 
divider, you can make the jol 
by using Mallory vitreous e1 
resistors. From the inside out 
they’re built for real stability and 
long service. 
Low temperature coefficient wir 
space wound on a high quality ste 
tite core, and is protected by 
special non-porous, non-alkaline 
enamel coating that protects perma 
nently against moisture and cor 
rosion. A special design of the 
terminal bands assures fool-proof 
connection. 


Mallory wire-wounds run cool, for 
they are conservatively rated under 
actual inside-chassis service. Your 
Mallory distributor carries them in 
a complete range of resistance values 
. in the popular 10-watt size illus 
trated, and in 5, 20, 50, 100 and 
200-watt ratings. See him today! 








P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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MR. SERVICE DEALER! INVEST IN... 
YOUR FUTURE IN COLOR TV SERVICE 


AND EQUIP YouR sHop OEE / 


DURING THE FABULOUS 


PHILCO 
SHARE oc PROFIT 


DIVIDEND OPPORTUNITY 


That’s right! This is the year to equip for color and by con- 
centrating your radio and TV Parts and Accessory purchases 
on Philco, you can earn FREE Philco color and B/W Test 
Equipment and Parts and Accessory Dividends all at no 
extra cost! SHARE and PROFIT dividends go to work for 
you immediately . . . building EXTRA 100% profits because 
they cost you nothing. Sell them for full profit or put them 
to work in your own shop. Make your business prosper like 
never before! Now is the time to equip yourself for color 
servicing ... FREE. See your Philco Distributor for details 


NO LIMIT TO WHAT YOU CAN EARN 


Order your Parts and Accessories, then pick the dividends 
you need. Stock up on genuine Philco Parts and Accessories 
and earn the dividends of your choice through valuable 
SHARE and PROFIT stamps you receive with each pur- 
° . ) ° chase. SHARE and PROFIT stamps are redeemable at 


a your Philco Distributor’s for the dividends of your choice. 


PHILCO PUTS YOU IN THE COLOR 
SERVICE BUSINESS WITH ONE COMPACT INSTRUMENT 


PHILCO UNIVERSAL COLOR BAR AND 
DOT BAR GENERATOR Model 7100 


It’s new ... highly efficient . . . designed to color reproduction and make accurate con- 
provide the widest possible variety of func- vergence adjustments in any color receiver 
tions in the minimum amount of space made. In conjunction with your present 
PHILCO MODEL 7100 can be used to com- monochrome equipment, it gives you com- 
pletely trouble-shoot circuits associated with plete color service facilities! 


ee x 


3 


veeg ateearot 








PLUS OTHER VALUABLE AREE DIVIDENDS LIKE THESE 


® Store Aids and Fixtures ® Dealer Store Identification Signs 
® Your Choice of Parts and Accessories @ 6 HP Lauson Outboard Motor 


musi PHILCO CORPORATION 


PERFORMANCE OF 


anvtvor = = ACCESSORY DIVISION PHILADELPHIA 34, PA. 
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PORTABLE 


SOUVTELL ATION 
COUNTER 


Part Il—Probe const 
assembly; adjusting and operating 


fhe counter 


By JAMES W. BRAY 


HE probe assembly for the photo- 
tube is shown in Fig. 1 and the 
photographs. It was made for a 
previous model and is unnecessarily 
elaborate for use here. Considerable 
1achine work is necessary and the job 
was turned over to a machinist. 
The main probe housing is 2 x 5% 
inches, including the threaded portion. 
It may be cut from a 2 x 6-inch length 
of brass tubing (latrine flush connector 
available from any plumbing firm). The 
threaded portion of the main 
housing consists of the end section from 
a 100-ampere fuse cartridge and is sol- 
dered to the inside of the housing. 
The crystal housing is constructed 
from 1%-inch thin brass tubing with an 
aluminum or thin brass end piece sol- 
dered on. At the other end of the 1 5/16- 
inch length of tubing is a retaining lip 
made from the same material as the end 
piece. The lip is soldered to the edge of 
the tubing and made to fit inside the 
knurled cap from the fuse cartridge. 
The cap fits tightly over the hat-shaped 
crystal housing and holds it securely. 
Fig. 2 shows the internal layout of the 
A simpler unit, shown in Fig. 3, 
constructed easily 


local 


probe 


probe. 


can be more with 
tools usually found in the home work- 
shop. Either probe simply forms a 
housing for the crystal, phototube and 
associated voltage divider and capac- 
itors. Lighttight construction is a must; 


a C b a A-a A-b B Bre 
\ 
te t 
AI \B\ 4 apg 
ite, ( a } 
i } } 
WY, L ake 
yy ZZ ~~ eso 
| SOLDER TO INSIDE OF HOUSING 
-1/2” 5/16" \-THREADED PORTIO . oe 
v6 > LEADED PORTION 


A-~MAIN PROBE HOUSING, A-a-SLOT FOR COAX LEADS 1/8 X|5/16 ; 
A~b-MOUNTING HOLES FOR COVER(3)(2/56 TAP) 

B- TIGHT-FITTING COVER (BRASS); MOUNTING HOLES TO MATCH A~b 
C~ XTAL HOUSING; C-a-END PIECE; C-b- RETAINING LIP 

D-KNURLED CAP 1/2” WIDE (THREADED INSIDE TO FIT PROBE HOUSING) 
E~SPRINGS; E-a- SPRING MOUNTINGS(SEE TEXT) 


SIDE. VIEW- ASSEMBLED PROBE 
Fig. 1—Probe assembly for phototube. 
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ruction ana 


reach the 
Black Scotch tape is useful 
for closing light leaks. 

A piece of flexible 
W rapped 


extraneous light must not 


phototube! 


Mumetal 


shield- 
ing should be around the 
phototube in direct with the 
glass envelope. It can be held in place 
by wrapping tightly with the 
mentioned tape. This shielding counter- 
acts the effects of the Earth’s magnetic 
field. If Mumetal is not available, a 
steel shell of some sort might be used. 

After the shield is attached, the tube 
is fitted into the probe housing with a 
thickness of rubber between. 
This will keep the tube and crystal in 
place. The probe with the screw-cap end 
was designed to allow quick inspection 
of the crystal and phototube. However, 
performance will be just as good with 
the simpler housing of Fig. 3. 


contact 


above - 


sponge 


The phototube socket is fitted with 
a terminal strip (see photo) for con- 
nection to the coax cables. The strip 


is separated from the socket by 3/16- 
inch spacers % inch long to allow space 
for mounting the 22-megohm voltage- 
dividing resistors R1 and the capacitors 
C1 (see Part I). The spring 
supplied with the duodecal 
reshaped at the connection end to allow 
them to pass through small holes drilled 


contacts 


socket are 
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F Sie TI x » a 
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‘bess =P ||) [SPRN 
= | is 
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’ 
SILICONE COUPLING FLUID SOCKET VOLTAGE DIVIDER 
Fig. 2—Cross-sectional view of probe. 
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SPRING |LIGHTPROOF cei p SPRINGS OMITTED 
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COUPLING FLUID 
ALUMINUM OR THIN BRASS XTAL CUP 
FASTENED T@ TUBE ASSEMBLY WITH 
SCOTCH BLACK TAPE 


Fig. 3—Diagram of a simplified probe. 
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Superior's new 


Model TV-11 















TUBE TESTER 


SPECIFICATIONS: 
%& Tests all tubes including 4, 5, 6, 7, Octal, Lock- to damage a tube by inserting if in the wrong 
in, Peanut, Bantam, Hearing Aid, Thyratron socket. 
Miniatures, Sub-miniatures, Novals, Sub-minars, *% Free-moving built-in roll chart provides 


Proximity fuse types, etc 

we Uses the new self-cleaning Lever Action Switches 
for individual element testing. Because a// ele- 
ments are numbered according to pin-number 
in the RMA base numbering system, the user 


plete data for all tubes 

% Newly designed Line Voltage C f 
sates for variation of any Line Voltage betwee 
105 Volts and 130 Volts. 


can instantly identify which element is under * NOISE TEST _Phono-jack on front pa 
test. Tubes having tapped filaments and tubes plugging in either phones or externa 
with filaments terminating in more than one will detect microphonic tubes or n e 
pin are truly tested with the Model TV-I! as faulty elements and loose interna 


any of the pins may be placed in the neutral 


cae The model TV-11 per 
position when necessary ates on 108-130 Volt 60 
: % The Model TV-I! does not use any combination lc = tapitet Seam 
type sockets Instead individual sockets are rubbed oak cabinet com- 
used for each type of tube. Thus it is impossible piete with portable cover 
EXTRA SERVICE — The Model TV-I! may type oscillator incorporated in this model NET 








be used as an extremely sensitive Con will detect leakages even when the fre- 
denser Leakage Checker A relaxation quency is one per minute. 


About Testing Picture-Tubes... 


Of course you can buy an ‘‘adapter’’ which theoretically C.R.T. Tube Tester sells for $15.85. But, if y be 

will convert your standard Tube Tester into a picture that Television is here to stay, then y nus? J 

tube tester. Sounds fine—but—it simply doesn't work that the difference in price is more th tified 

out thot way! the many years of valuable service y + get 

We do not make nor do we recommend use of C.RT this indispensable instrument 

adopters because a Cathode Ray Tube is a very com Incidentally, the Model TV-40 jis the NLY “ 
plex device and to properly test it, you need an priced C.R.T. Tube Tester, which includes a re t 

instrument designed exclusively to test C. R. Tubes and Neons are fine for gadgets and electr e tesfer 

nothing else. As compared to a make-shift adapter there is no substitute for a meter with an honest-t 

which sells for about five dollars, our Model TV-40 goodness emission reading scole. 


Superior's 
TV-40 a: & I. 7 i | 
Tests ALL magnetically deflected tubes . . . in the set... out of the set... in the carton !! 
@ Tests ali magnetically deflected picture tubes @ Tests for inter-element shorts and leakage 


from 7 inch to 30 inch types to 5 megohms 


. ° * Test f r n ment 
© Tests for quality by the well established emission @ Tests for open elements 


method. All readings on ‘'Good-Bad"’ scale Model TV-40 C.R.T 
Tube Tester comes 
EASY TO USE: - r , absolutely complete 
‘ —nothing else to buy. 
te tt ‘ lon trap need not be on tube Housed in round cor- 
Tt pt r mn nered, molded bake- NET 


G i-Bad t ’ i t lite case. Only 


Superior's New 
Model TV-50 
A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A.M. Radio © F.M. Radio © Amplifiers @ Black and White TV © Color TV 
7 Signal Generators in One! 








M R.F. Signal Generator for A.M. M Bar Generator 
M R.F. Signal Generator for F.M. M Cross Hatch Generator 
M Audio Frequency Generator M Color Dot Pattern Generator 
“ Marker Generator 
R. F. SIGNAL GENERATOR VARIABLE AUDIO FREQUEN- BAR GENERATOR 
ric began lien le PS CY GENERATOR: In ad 
and F.M. a ( es 
i Fr r kK 
c t Meua \ Gea 
met and f M 
to 1 Mega pm 2 
har ‘ 4 
CROSS HATCH GENERA- DOT PATTERN GENERATOR (FOR MARKER GENERATOR: The Model THE MODEL TV-50 
TOR: 7 M ry ‘ COLOR TV) A igh i be able to ry ! comes absolutely com- 
I f 1 gular standard equip- yt ' u ' plete with shielded 
non any TV y i ( TV the me ad — + a’ K r eads and operating 
; ( The Dot Pattern projected on Ke., 1400 K Ke., 2 K nstructions 
and rV Re tul by the Model 2 kK 1K i M Mce., 
r \ nable 1 to adjust for proper 10.7 Me., (3579 K r burst Only NET 


EXAMINE BEFORE YOU BUY: 
USE APPROVAL FORM ON NEXT PAGE 
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Superior's new 
Model 670-A 


UPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE 
AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 


D.C. VOLTS: 0 to 7.5 


15/75/150 


Built-in ISOLATION 
TRANSFORMER reduces 
possibility of burning out 
meter through misuse. 


$9340 


NET 


Superiors New Model TV-12 


TRANS-CONDUCTANCE 
\ TUBE TESTER 


TESTING TUBES 
% Employs improved TRANS- CONDUCTANCE circuit, 
An in-phase signal is impressed on the input sectior 

of a tube and the resultant plate current 

is measured This provides the most 
method of simulating the manner in 
actually operate in Radio & TV r 

fiers and Amplification fact 

nares resistance and cathode 

orrelated in one meter 


A.C. VOLTS: 0 to 15/30/150/300 


OUTPUT VOLTS: 0 to 15/3 


D.C. CURRENT: 0 to |.5/15/150 


. L 


RESISTANCE: 0 to |,000 


CAPACITY: .00! to | 
scale for checking quality of ele 


; = Bt 
.¢ ry 
~ a 
> = ™” 
> + 
HE 
ER RE RE RE Re 


i 
rT 


REACTANCE: 50 to 
Megohms 


INDUCTANCE: 
DECIBELS: 


2,500 


Ohms 





15 to 7 Henries 7 to 


—6 to +18, +14 to +38 


TESTING TRANSISTORS 


ha 


eceivers, arr 
other circuits 
emission are 
reading 
+. ‘NEW LINE VOLTAGE ADSUSTING , SYS- 
TEM. A tapped transformer make 
line voltage 
tions to a tolerance of better than 2° 
*% SAFETY BUTTON protects 
under test and the 
damage due to 


u overload or other form of 
proper switching os : 
NEWLY DESIGNED FIVE POSITION LEVER : : 
SWITCH ASSEMBLY. Permits application of se; 
arate voltages as required for both plate and 
resulting in improved portab 


sible to compensate for 


both the 


nstrument meter 


arid of tube under test, 


ALSO TESTS TRANSISTORS Trans-Conductance circuit 


SHIPPED ON APPROVA 
NO MONEY WITH ORDER — NO 


Try any of the instruments on 





MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. 0-215, 3849 Tenth Ave., New York 34, N.Y. 


Please s 


this or on the facing page for 


10 days before you buy. If 


end me the units checked 


completely satisfied then send 
down payment and pay balance 


as indicated on coupon. No 





Added! if not completely satis- 
fied return unit to us, no ex- 


planation necessary. 


| 
| 
| 
| 
interest or Finance Charges 
| 
| 
‘ 


MARCH, 1956 


1 agree to pay down payment within 
10 days and to pay the monthly balance as shown. It is understood 
there will be no finance, interest or any other charges. provided | send 
my monthly payments when due. It is further understood that should 
| fail to make payment when due, the full unpaid balance shall become 
immediately due and payable 
C) Model 670-A 
$7.40 within 10 days. 
monthly for 6 months 
} Model TV-11 
$11.50 within 10 days 
monthly for 6 months. 


Total Price $28.40 


© Model TV-40 
Balance $3.50 


$3.85 within 10 days. 
monthly for 3 months 


Model TV-50 
$11.50 within 10 days 
monthly for 6 months 


Tetal Price $15.85 
Balance $4.00 


Total Price $47.50 


Total Price $47.50 
Balance $6.00 


Balance $6.00 


Model TV-12 Total Pr 
$22.50 within 
monthly for 5 w 


ice $72.50 
Balance $10.00 
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MERIT, first in exact and 
universal replacement 
transformers, yokes, coils 
—the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 
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EXACT REPLACE- 
MENT IN CBS-COLUMBIA. 
Another in the complete MERIT line 
of exact and universal replacements 
the only single source for all your 
transformer and coil requirements. 


HOV-42 FOR 


Merit 


Merit Coit & TRANSFORMER COMPANY 


4427 NorTH CLARK STREET 
Cuicaco 40, ILLINOIS 


ELECTRONICS 


veys it is desirabl 
probe, small and mobile to 
in out-of-the-way corners and crevices. 
The counter described here can have 
this advantage in addition to its self- 
contained one-piec¢ The only 
changes necessary are: 


to have a separate 


allow its use 


feature. 
1. Make the probe cable long enough 
to reach well away from ths 
3 to 4 feet should be the 
2. In place of the probs 
scribed below, 
material shaped like a large fuse 
Install it on a bring it 
enough to hold the 
mounting blocks de 
3. Reroute the cable to front of 
and eliminate cable clamps so that 
can be 


main case; 
maximum, 
clamp de- 
trom pring 
clip. 
high 
the 


make one 
block t 
probe firmly 1! 
scribed below 
case 
the 


cable disconnected 


Phototube socket arrangement. 

4. Obtain one of the waterproof snap 
covers of the type used with weather- 
proof outdoor electrical outlets Mount 
this so that it will % -inch or 
larger hole cut in the front of the case 
near the top. To use the probe outside 
the case, simply unclip it, remove the 
coax plug and rethread the cable 
through the hole in the case. 


cover a 


Installing the probe 

The probe is mounted in the case on 
two Bakelite blocks, sawing 
out curved portions slightly larger than 
the contour of the probe. Cement thin 
pieces of sponge rubber on top surfaces. 
Drill and tap the bottom for mounting. 

With the blocks mounted in the case, 
put the probe in place and bend a piece 
of %-inch-wide aluminum strap over 
the probe (see photo). Cut the strap to 
size, allowing each end for 
mounting, and attach a piece of thin 
sponge rubber to the underside. Mount 
one end of the strap rigidly with a 
screw passing through the bottom of 
the box. Fasten the other end 
strap with a knurled nut 
screw passed through the bottom 

A round piece of sponge rubber is cut 
and cemented to the inside of the box 
opposite the crystal end of the probe to 
cushion it in case the strap comes loose. 
No opening was made in the case for 
rays to enter since the aluminum case 
caused little or no attenuation. 


made by 


space on 





of the 
on a longer | 














Permaline 


ELIMINATES 
RAPID 
DETERIORATION 


because it’s 
guaranteed up to 
25 years to: 





Resist salt spray and salt air 


Resist fumes from chemical 
plants and oil refineries 


Resist severe low 
temperatures 
Resist sunlight and ultra- 
violet light 


Resist deterioration for 
countless other reasons 


PERMALINE TV TRANSMISSION LINE 
reduces servicemen 
means happier provides 
better signals because of longer 


nuisance calls 


customers 


Available at leading distril 





WIRE & SUPPLY CO. 


2850 Irving Park Road « Chicago 18, Hil. 
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Lucludive! 


The First. 


New! WINEGARD 


GConlo 


- « « Gives You More Gain on 
Channels in Your Area 








. - « Because it's Peaked to 
Channels in Your Area 


There has never been an antenna like the COMBO — 
the first MULTI-CHANNEL TY ANTENNA that is ac- 
tually PRE-TUNED TO YOUR AREA. The Combo is 
factory peaked in 16 different channel combinations — 
one of which will give you the ultimate in performance 
on the specific channels you want. 


This is the first logical, practical TV antenna develop- 
ment in years. The Winegard COMBO is guaranteed 
to give better performance on all channels in your area, 
regardless of size or number of bays of the antenna 
you are now using. 


Another original by WINEGARD! 


Available in 16 Factory Pre-Tuned Combinations 























‘MULTI-CHANNEL 
YAGI...PRE-TUNED TO 
CHANNELS OF YOUR CHOICE 












































Custom-Combo Cha 
Mo »del No Seakadl te 

| 1C3-A_ 12 2 4 § 6 a a 9 10 It 12) 13 

| 1C3-B pee! 2 Soe a. a. a a 9 10 

Bh Re oe oe eS 6 8 9 10 II 

1 TC3-D__ > oe ee ae 10 ti 12 13 
TC3-E 2 3. 4 7 8 9 10 ft 12 JI3 
TC3-F a a. 2.-% 3 
TC3-G a s 9% % 

| 1C3-H Sas a ee 
TC3-I 2.4 © 6 7 8 9 OH SC 2. 
TC3-J ees ei Tr eS Ss 
TC3-K y 4 § § GO UM 
TC3-L 3% € § §- ss HH OP 
TC3-M _ == 4 5 = 3 7 8 9 10_ Wm f & 
TC3-N Zz 4 5 6 7 8 9 1 
TC3-O £4. § 5 ie 
TC3-P 7 5 6 10 tb 12) «13 








© 1955 Winegard Co. 


*Patent No. 2700105 











Designed for 


Ele te WHITE 


AND 


COLOR 


Single bay Combo — $29.95 





Double bay Combo — $59.95 


5 GOOD REASONS TO INSTALL THE COMBO: 


Pre-Peaked to Your Channels 
Electro-Lens* Director System 


1 

2 

3. Completely Pre-Assembled 

4. Automatic Twin-Lock Hardware 
5 


All Aluminum and Stainless Steel Construction 


te MAIL TODAY 


WINEGARD COMPANY : 
3000 Scotten Boulevard 
Burlington, lowa 


Please RUSH [] COMBO Bulletin No. WLII135 


[] Address of nearest d stributor 


EA LRP Ske 


ee 





SIGNATURE 





curve 
for the 
atime 
but F 
AVAILABLE 
suO)D -¥4 


Bs 


in 

TRIAD 
hi-fidelity 
output 
transformers* 


*Curve plotted from stock amplifier 

using TRIAD HSM-189 output trans- 

former, as listed in General Catalog. 
Write for Catalog TR-558 





TRANSFORMER CORP 
4055 Redwood Ave., Venice, California 
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It might appear that t robe a 
sembly is mount n tl ( ine, 
since the 
ument 1s 
The mounting ised, however, vas 


effect fron the probe. 


after 
directional 
Weight 


, 
balance 


chosen 


distribution ich as to ut 
the init ghtl o that 
slopes downward, pointing tl be 
toward the ground 

The Sunbean Mix aste? nanale 
serves as a carrying ha It 
chosen because it fits the i ve 
remains comforta 
use. A 


handle to allow 


spacer of 1 nch B ‘ te raised 


gray lacquer or enamé¢ nd deca (see 
photo) 
thoroughly 


are attached aft ne paint ha 


jried 
arieqda, 


Adjustment and operation 
After 
carefully 
filament circuit of tl 
tubes. Do not use an 
without 


wiring 


for error ( ( the 


taking care 
voltage fre being a by the 
meter to the tube f ment 


Next, with cl 


Case, 


of plug in the } ( 
20,000-ohms-per-vé ‘ weg th. 
cathode of V4 (Part I, Fig. 1) ar 

Check the polarit i! et tne 
on the 
CAUTION: High voltage 
from here on which ar ! us. Be 
careful! Now turn the tch to ZERO 
The ratemeter will proba flect one 
another. Reset it t with 
(R77) contre ( 


ground. 


meter 5 OO t inge., 


way o1 
the ZERO 
meter 
mately 750 
voltage supply is wo1 ge prop If 
not, switch to OF! 
errors, faulty component 

When correct 
remove the 
turn switch S1 to the FIVE (5 n roent- 
gens per hour) range. The 1 
should slight deflectior \ 
range switch is turned to lower rang‘ 
this reading 
1igher. The reading on the rate 
dependent upon the setting 


R3. This 


+ 


reading 
volts 


ppre 


and ) f¢ ring 


voltmeter t t if j al 


give a 


should ge progressively 
neter 1s 
of 


control 


entirely 
calibration control 
operates over wide limi 


ally be adjusted to a point 


and can usu- 


the 


where 


rator will 
Somew! e befor 
proper operation wv 
From tl point 
pel entirely 
calibration availal 
ticular instrument, 
roentgens pel hour 
5 were selected for 
ile yn tne ete 
a relativ calibd 
litable Tor ros] 
rat imple i 
etting ¢ 
Part I.) \ 
‘ ‘ i i Nar 
the Y + ment 
point eacn time 
I ite a whict I 
( ict i raqdiu i 
nt-nx re cord 
tall rac ut 
ne ] i to reset tl 
\ rough 
t +} rang , 
( ! ( o that 
ige reading 
roentgen per he 
nd count,” it 
the inter 
t e€ alr ra 
iwa vhile mal 
The background 
fre e locatio1 
plece of radioactive 
close th mete! t 


the amount 
activity 


prospecting 


at least two to thre 
ground to be of inter 
The time-consta 
ore accurate mea 
activity when wit 
position. But at lea 
allowed for the 
before making a me 


Once the 
little adjus 
cnanges W 
weaken. Th 
isting 


reading pt 


read 


radioactive 


purpose. 


ae pe I 


content 


ry use, the 


calibrate 
tment 

ill take 
IS Can De 
the cont 


é viously 


a 


substance 


The B batteries 


200 hours 1 
(B5, B6) 
more often. 


n normal 


might hi 
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Prepare for a Good Paying 





“| Will Train You at Home in 


RADIO-TELEVIS 


On Liberal No Obligation 








New Equipment! New Lessons! Enlarged 

Course! The true facts are yours in my 

big new catalog YOURS FREE . 
JUST MAIL COUPON! 


I can train and prepare you in as little as 
10 months to step into the big opportunity 
Radio-Television service field. Train without 
signing a binding contract . . . without obli- 
gating yourself to pay any regular monthly 
amounts. You train entirely at home in spare 
hours . .. you train as fast or as slowly as 
you wish. You'll have your choice of THREE SPRAYBERRY TRAINING 
PLANS ... planned for both beginners as well as the more experienced 
man. Get the true facts about the finest most modern Radio- Training avail- 
able today .. . just mail the coupon for my big new 56 page fact-filled 
catalog plus sample lesson—both FREE, 


y 


Train the Practical Wa 


My students do better because I train both the mind and the hands. Sprayberry 
Training is offered in 25 individual training units, each includes a practice giving 
kit of parts and equipment ... all yours to keep. You will gain priceless practical 
experience building the specially engineered Sprayberry Television Training Re- 
ceiver, Two-Band Radio Set, Signal Generator, Audio Tester and the new Spray- 
berry 18 range Multi-Tester, plus other test units. You will have a complete set 
of Radio-TV test equipment to start your own shop. My lessons are regularly 
revised and every important new development is covered. My students are com- 
pletely trained Radio-Television Service Technicians. 





NEWEST See for Yourself...Make Your Own Decision 
DEVELOPMENTS ...Mail Coupon Today! 


Your training The coupon below brings you my big new catalog plus 
covers U H F, Color an actual sample Sprayberry Lesson. I invite you to read 
Television, F M, the facts . . . to see that I actually illustrate every item 
Oscilloscope I include in my training. With the facts in your hands, 
Servicing, High you will be able to decide. No salesman will call on you. 
Nery Seens The co n places you under no obligation. Mail it now 
° C c “4: Me x 

and Transistors, 2 coupes & ’ 5 ne : 
today, and get ready for your place in Radio-Television, 


SPRAYBERRY ACADEMY RADIO 
111 North Canal Street, Dept. 20-J, Chicago 6, iMinets 


Mail This Coupon For Free Facts and Sar 
i 











SPRAYBSERRY ACADEMY OF RADIO 
Dept. 20-J, 111 N. Canal $t., Chicago 6, Til. 


Kadio lelevig) Please rush all information on your ALL-NEW Radio-Tele- 
On vision Training Plan. | understand this does not obligate me 
and that no salesman will call upon me. Include New Cata- 

log and Sample Lesson FREE. 
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ELECTRONICS 








NE of the most fascinating 


branches of electronics is that 

of counters and computers. 

Devices of this type, with 
their phenomenal speed and accuracy, 
appear to the layman to be somewhat 
of a near-miracle. To describe some 
of the more advanced computers as 
“electronic brains” is not too far from 
the truth—such equipment, in their 
special use, simulate functions of the 
human brain very closely. 

The basic “cell” of most conventional 
counters and computers is the vacuum 
tube, usually working in what are 
known as binary units, or “bits.” The 
reason for this choice of units is that 
a single tube can be relied upon only 
to indicate one of two states: when it 
is conductive (passing cathode cur- 
rent); when it is nonconductive (be- 
yond grid cutoff). It would be im- 
practicable to expect a tube to cope 
reliably with three states such as: off 
(past grid cutoff) ; half-on (low cathode 
current); fully on (high cathode cur- 
rent). Tube spread and deterioration 
could cause the half-on and fully on 
states to lie too close together after a 
period of use, and there would be a 
risk of misinterpretation 

A tube capable of counting in 10’s or 
decades would overcome this trouble. 
This type of tube exists, a typical one 
being the EIT made by Mullard in 
England. This tube may be used in 
cascade with others with the result 








Fig. 1—Internal construction of EIT. 
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By J. R. DAVIES 


that when one tube has reached what 
would otherwise be “10” it triggers the 
next tube in the circuit and slips back 
itself to zero. Thus, a group of three 


tubes can be used to count to 999: the 
first tube counts digits and triggers 
the second tube at every decade; the 
second tube counts in 10’s and similarly 


triggers the third tube which counts 
in 100’s, 

To add to its versatility, each of the 
EIT tubes not only counts but also 


indicates its number on an easily read 


built-in fluorescent screen. The photo 
shows the tube and _ its ndicating 


screen. The top counting speed is 30 ke. 


Construction and circuitry 


The internal construction of the EIT 
is shown in Fig. 1. Fig. 2 illustrates 
a typical circuit. 

In Fig. 1 the cathode emits an elec- 
tron stream which passes through grid 
Gl and the beam-forming electrodes 
B1, B2. The stream next passes through 
G2 and, being at B-plus potential, is 
accelerated. Leaving G2 the electron 
stream is in the form of a thin ribbon- 
shaped beam, the major width of the 
ribbon being at right angles to the sur- 
face of the paper. 

The beam now travels through de- 
flector plates D1, D2 to G4. However, 
G4 is perforated and the narrow beam 
is not wide enough to pass through 
more than one of its 10 apertures be- 
fore it reaches segmented plate A2. 
This plate has apertures also and the 
beam has to pass through one of these 
before it finally strikes fluorescent con- 
ductive target T. The apertures in A2 
are staggered alternately, thus allow- 
ing the fluorescent indications on the 
target to be similarly staggered for 
well spaced out readings. In addition, 
A2 is sectionalized, preventing the beam 
from spreading too widely after it has 
passed through the particular aperture 
it has chosen in G4. 

Due to the narrowness of the beam, 
once it has settled at a particular aper- 
ture in G4, it remains locked there 
until some external force is applied to 
move it elsewhere. Deflector plates D1 
and D2 are arranged so that they pro- 


ounter Tube 


A spectal type of C-R tube, 
the EIT can count in tens 


vide this beam-moving force in a 


zontal plane relative to the face of 
the paper in Fig. 1. Plate D2 | 
positive potential higher than that 
D1. Thus the beam is attracts vhe 
the tube is first switched 
furthermost right-hand aperture of G4 
This position correspond t 0 on t 


fluorescent target. 
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Fig. 2—Schematic of a typical cir- 
cuit in which the EIT may be used. 


When a positive counting 
the correct shape (provided by a 
able input filter) is injected into the 
circuit of Fig. 2 at A, D1 
momentarily more positive than D 
causing the beam to move to the 
However, the shape of the | é 
such that the beam moves only on 
(or one aperture in G4) whereupor 
then stops and becomes locked ir 
new position. Successive pulse 
the beam to move to successive ape 


tures. On the arrival of the tenth pu 
the beam passes from the ter 
ture of G4 and strikes Al. Current 
drawn by this plate, causing a neg 
tive pulse to appear at point B (Fig. 2) 
This negative pulse triggers an externa 
circuit which does two thing t appl 

a reset pulse to the tube 
return to zero; it passes a counti 
pulse to the next decade-counting ibe 
along the line. 

The reset pulse consists of a nega 
tive pulse injected at C and causes G1 
to go negative, whereupon the tube cut 
off altogether. When the negative pulse 
at Gl ceases, the counting cycle start 
up all over again with the electron 
beam of the tube passing through the 
furthermost right-hand aperture in G4 

The tube is then ready to count 
another decade. END 
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NEW CHASSIS PUNCHES 

A complete line of precision punches, 
featuring Walsco-Pioneer ‘‘Taper Wedge’ 
design to speed more accurate hole 
punching any size, any shape 


NEW PHONO-RECORDER 
DRIVES & BELTS 


The first, complete 


HARDWARE & SERVICE AIDS 
A complete line of essential small 
- component hardware, packaged in 
s : iy reusable plastic boxes Dial cord, 
CHEMICALS ti /. feed-thru bushing, and other valuable 
A complete line of chemical specialties, ih ice aids 
including cements, solvents, and contact a 
cleaners in bottles and handy spray cans 


if it makes servi 5 


faster, easier, 
more profitable... 


you'll find it in the 


COMPLETE WAUSb0 LINE 











ELECTRONICS CORPORATIO) 
a suasioiary oF TeOOlatlognaph conPoRation , 


3602 Crenshaw Bivd. 
Los Angeles 16, Calif 
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ALIGNMENT TOOLS 
A compiete line of tools for every 


by 











NOW! PASS 
FCC LICENSE 


EXAMS! 


easier... faster! 


Train for 
Radio-TV's 
best pay 
jobs! 





fonts Hoo 


No lessons 
to wait for 


Answers 
almost 2200 
typical FCC 
examination ..,,,, LP st ty, 

questions! |" way o 


RADIO OR 5 
TELEVISION > Ponda aie 
STATIONS : oe eee 
SHIP OR MARINE 
RADIO 
AIR LINE RADIO 
COMMUNICATIONS, 
etc. 


telegrap!l ense 
AT | 2 oh. ! 


EXTRA “BONUS”! 


At not one cent of extra cost 

ee you also get a 32-page Supple- 

aaa | ment This brings all parts of 
| LICENSE MANUAL 


a> Johnson's 
v FOR RADIO OPERATORS fully 
> up to the minute as regards 
License Maowsl the recent changes in Examina 
for Radic Operator” tion Elements | and 2. Many 
ei people are not even aware that 
ail these changes exist 


am FREE EXAMINATION 


De RE.36. RINEHART & CO Inc 
232 Y son Ave., New York 16, N. Y 
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Mone 


ie ee ee se se se se se 


Jame a oo 
d by 


Rinehart Books are so 
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leading book stores 





MISCELLANY 


THE FUND REACHES 
$11,874.73 


HELP- f§ 





FREDDIE-WALK 
FUND 


ECENTLY the Help-Freddie-Walk 
Fund received some wonderful news 
from Herschel Thomason, service tech- 


Ark., and father of 


nician of Magnolia, 
77-year-old Freddie. 


As most of our readers know, Freddie 
was born without arms o1 Some 
time ago, he was fitted with legs and 
has learned to walk and run almost as 
well as normal children. Just a few 
months ago, his father writes, he re 
ceived his right arm, a echanical ar- 
rangement fitted to his shoulder and 
manipulated by moving his shoulder up 
and down. Already Freddie has learned 
to feed himself and pick up and hold 
various items, including a glass, with 


his split utility hook. Freddie’s progres 


has amazed everyone, but he was so 
anxious to get his arm and so dete) 
mined that he would use it well that he 


able 
a short time. 


has been to cover a great deal of 


ground in 


When Freddie received } irm, he 
was also fitted with a new pair of leg 
which meant learning to balance him 
self and walk all over again. Changes i 
the mechanical appliances upon which 


he depends must be mad 
although at present Fre 


regularly, and 


die is not as 


tall as the average 77-year-old, it 
hoped that in the near future wil 
reach his “normal growth.” 

Needless to say, ich changes are 
horribly expensive and Fred till 
has to be fitted with another arm. Dur 
ing the past years, our readers have 
been extremely generou the | 1 ha 


turned over to Freddie’s parents almost 
$12,000 we as vol 
generous in 


} 
put } 
more 1956, 


progress will not be held up | 
lack of funds. His parents are doing all 


they can, not only financially, but ir 
giving to Freddie love, encouragemer 
faith and determination 

Any contribution you might be able to 
make will be acknowledged and sincere- 
ly appreciated, no matter how large or 


Make 
to Herschel 
all contributions to: 


checks, 
Thoma- 


small it may be. out all 
money orders, etc.., 
son. Send 
Help-Freddie-Walk Fund 

c/o RADIO-ELECTRONICS Magazin« 
25 West Broadway 


New York 7, N.Y. 
E $11,214.23 
FAMILY CIRCLE tribut 602.50 
A / ¢ Waterbur 10.00 
A aecek oS co ’ 300 | 
seg ee ragga 10.00 
Mary Kr Passa N 10.00 | 
( R_ Mitch Newark 2.00 
\ “ty lai te 600 
MM Por 5.00 | 
cin 6 A 5.00 | 
' rq, River Va Nest ; 2.00 
cee ie “ty tae 5 00 

Al R 

$11,874.73 
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nee trip up.. 
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Antenna Call-Backs 
due to broken leads 


the mosley 
‘Y-TY’ 


TV installation profits vanish when 
you're called back to repair a wind- 





whipped lead-in connection! 

Protect those profits — and your 
reputation — by using the Mosley 
‘*Y-_TY’’ on each antenna you in- 
stall. 

A sturdy clamping member locks 
around the complete line .. . takes 
the strain off the 
strands! The plated brass 


fragile 


ing straps bend and twist to fit any 
antenna type. 


nnector 


.80 


Antenna Terminal 


No. 263, List Price $ 





You make More Installation Profits 
«when you use Premium Que 


MOSLEY TV ACCESSORIES 


ality 








At Radio and Television Parts 


Distributors, Coast—to—Coast. 


Mosley Clectronies fre 


MM 


Si vous lisez le francais 


technique, vous devez lire 


ELECTRONIOLE 
INDUSTRIELLE 
la grande revue francaise 
de technique moderne 
Specimen gratuit sur demande 


EDITIONS RADIO 


Jacob Paris 6 
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sells 
your 


eeeeeeoeaeeee 


service 


peeeeeeeeeeee ee ee 


while he sells 
CBS Tubes* 


on" Ob TUR o> 
‘S* Guaranteed by > 
Housekeeping 

* 


S245 avveansee HOS 


*On the CBS Television Network. 


°° This portion of the Garry Moore Show 
is brought to you in behalf of radio and 
television service-dealers who use 
and recommend CBS Tubes. 


Cm : 
c rhat’s the way you're introduced. 


Later, I focus right on you — like this: 
€. .. television sets require trained 
service-dealers to keep them in good 
condition. And believe me, a qualified 
service-dealer is a trained technician. 
He has spent a lot of time and effort 
studying electronics, and a substantial 


amount of money for technical equipment. 





RL . : . : ; 
See how CBS-HYTRON works side by side 
with you. The easy way for you to cash C 
ene, ; ; desi parry 

in is to use and recommend CBS Tubes. Moore 

us CBS 


Because I keep reminding my listeners es 
c . sion Oc 


there are no better tubes made than 
CBS Tubes — and they have the 


Good Housekeeping Guaranty Seal. 


You'll build profitable customer confidence 
and sales when you recommend 

CBS Tubes . . . the tubes with the 

Good Housekeeping Guaranty Seal. 


CBS-HYTRON, Danvers, Massachusetts ... A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 
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( “GOLDEN SERIES” 
HIGH FIDELITY 


Tie Vary Bett for Lose! 








—— 


A 4 
q) FM-AM HI-FI TUNER 


Here is quality FM (response + 0.5 db, 
20 to 20,000 cps) and improved AM, 
both most perfectly realized for finest 
reception in a unit only 4” high—at a 
very reasonable price. Outstanding fea- 
tures : Sensitivity, FM—3 microvolts for 
20 db of quieting; AM—S microvolts 


for 1.5 volts output; separate RF stage 


on FM and AM; discriminator with 
dual limiters; cathode follower with 2 
outputs; AFC; flywheel tuning, FM 
di-pole antenna, etc. 
NEW! HI-Fi SOUND FOR TV! 
Now, make your TV sound “come 
alive Just plug the new RAULAND 
TV55 Tuner into the unit above and 


enjoy TV sound through your hi-fi system. 
Exclusive with RAULAND. See it— 
hear it soon 











\ " 
1 Gon Cott 
q) 20-WATT HI-Fil AMPLIFIER 


Designed for those who appreciate the 
finest in Hi-Fi reproduction—the very 
best for less. Features: Full 20 watts 
Output; response, 0.5 db, 20 to 
40,000 cps; 6 response curves (Ccompen- 
sation for all record types); 5 inputs for 
complete hi-fi versatility; separate bass, 
treble controls; contour and volume 
controls; variable damping control; 
rumble filter, plus many other deluxe 
features. In compact cabinet, 4” high. 


HANDSOME “‘SPACE-SAVER" DESIGN 


RAULAND matching ‘‘Space-Saver’’ 
units are decorator-styled in smart char- 
coal black with marbleized gold finish, 
control panels in soft brushed brass. No 
cabinets required—fit beautifully any- 
where. (Extension shafts available for 
behind-panel mount.) 








Hear these 
RAULAND Hi-Fi 
units at your 
dealer's, or write 
for full details 





RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. A, Chicago 18, Ill. 
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MISCELLANY 
ELECTRONIC TERMS, 
OUR ABBREVIATIONS 


NUMBER of our readers have 

pointed out that “Our Abbrevia- 
tions of Electronic Term (page 138, 
January, 1956) was useful chiefly to 
the person who wished to find the 
abbreviation for a certain term. But 
because the items were indexed by 
terms, the person who found an un- 
known abbreviation was often at a loss. 
The letter E, for example, might stand 
for emitter, in which case the reader 
would find it without difficulty. But it 
might also stand for tage and he 
would not be likely to look for an E 
among the V’s. 

We have therefore prepared this 
revision of the January t indexed 
according to abbreviations. This repre- 
sents the forms consistently used in 
our magazine. As pointed out in the 
January issue, many of these are 
abbreviated in art work only and are 
usually spelled out in the text. Periods 
are omitted except where the omission 


confusion Abbreviations 
letters are so printed in 


artwork Those 


would cause 
in lower-case 
text—are capitalized 
printed in capitals are capitalized in 
both text and artwork. 


ABBREVIATION TERM 


ac alternating 
ACC automatic chroma 
adjacent 

af audio frequency 
automatic freque 
audio-frequency 
audio-frequency 


ELECTRONIC 


current 
control 





afe 
af choke 
AFT 





agc automatic gair ni 
AM amplitude modulatior 
amo ampere 
AMPL amplifier 
ANT antenna 
apc automatic phase ontrol 
ATTEN attenuator 
AUTOTRANS autotransformer 
av automatic volume control 
AWG American wire gauge 
b or base base (of transistors) 
BATT battery 
BCI broadcast interference 
bfo beat frequency cillator 
BO Barkhausen oscillation 
BTO blocking tube oscillator 
c (of transistors) collector 
c. ¢ capacitor (capacitance) 
CALIB calibrate 
cath (K on tube cathode 

diagrams) 
CATH FOLL cathode follower 
CH (or CHOKE) choke 
CHAN channel 
CHG charge 

¥ circuit 
CKT BRKR circuit breaker 
coax coaxial 
COM common 
COND conductor 
CONN connection 
CONT control 
CONV convergence 
CONVTR converter 


counter electromotive force 


C-R cathode-ray (tube, ete 
CRO cathode-ray oscilloscope 
cw continuous wave 
db decibel 
de direct current 
dec double cotton covered (wire) 
DC REST direct current restorer 

EFL deflection 
DEMOD demodulator 
DET detector 

f direction finder 

DIELEC dielectric 
DISCH discharge 
DISCRIM discriminator 
dpdt double pole double throw 
dpst double pole single throw 
dsc double silk covered (wire) 
DYN dynamic 
dx distance 
6 emitter (transistor) 


potential 
E (sometimes V in 


transistor dia- 

grams) voltage 
ELEC electric 
ELECT electrode 
emf electromotive force 
ENAM enamelled (wire) 
EQUIV equivalent 
ERASE HD erase head 
ERP effective radiated power 
EXT external or extension 








MICROTRAN 


PUTS AN END TO ALL 
LINE VOLTAGE HEADACHES 


Insure full size, strength and sync of TV pic- 
ture when low line voltage shrinks or weak- 
ens picture. All units have baked wrinkle fin- 
ish, built-in AC receptacles and 6 line cord. 





NEW! LVS 153 LINE 
VOLTAGE STABILIZER 


A popularly ori 


w 


DEALER NET: 17.95 








NEW! LVB-350 
METERED VARIABLE 
VOLTAGE ADJUSTER 


>> 


DEALER NET: 14.85 





LVB-117 LINE 








VOLTAGE BOOSTER 
Multi tap select “ 
, line vetta { 

At i 
Ov a f 
hist Price: 27.08 
DEALER NET: 10.80 
LVB “Jr.” UP-DOWN 
VOLTAGE BOOSTER 
Reliable budget } 
pe vol 
line 

- oo - 78 


DEALER NET: 4.05 
















PICTURE TUBE REJUVENATOR 
Boosts CRT brightness. | 

treated: new design sures ol a 

free operation; 8 oz 


+488: P 
+49Cc: P € ‘ , 
2SOD: Series sets, 6 ’ $1 
2S1E: P tio cads$2 
252 Pp 

u 


6 
#33: 
boo: 





All the above units are available for im- 
mediate delivery at your local distributor 


micRoTRAN 


Transformer Division, Crest Laboratories, inc. 
Rockaway Beach 93, New York 


RADIO-ELECTRONICS 


The QUALITY! BEAUTY! PRECISION! 


.of a FINE WATCH 


the world’s most beautiful, 


most advanced antenna rotator 


a 


Thompson Products 






ee 
pea 
F or accuracy, dependability, and ease of control, the new Elec- { % | 
: . : o »2y 
tronic Automatic Superotor is years ahead of any other antenna rae 


rotator on the market. Electronic VP* Tuning, completely silent oper- 


, , , : : ANGEA 
ation, and smooth, even rotation combine to bring you instantly, INTERCHANGEABLE ROTATORS 


. ° P Famous Superotor models ‘100” 
1 , 
automatically, the finest TV picture you've ever enjoyed. and ‘'500” have both been designed 
* Vernier Precision for automatic operation, 


OTHER THOMPSON PRODUCTS ELECTRONICS DIVISION 


ELECTRONIC AFFILIATES 


© Bell Sound Systems * Dage Inc 
Television * Ramo-Wooldridge Corp, * ° 


® Pacific Semi-Conductors, Inc. 
2196 CLARKWOOD ROAD e CLEVELAND 3, OHIO 
Available in Canada thru Atlas Radio Corp., Lid., 50 Wingold Ave., Toronto 
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‘'s CUB 


BEST-BAR NONE 


ONSISTENTLY 


ORNELL- 


PLANTS 
MASS 
PUOUAY 


IN SOUTH 
PROVIDENCE AND 
SPRINGS N c 


HOPE 


EPENDABLE 


UBILIER 


PLAINFIELD N 
VALLEY, R 8.3 
SUBSIDIARY 


= 







MOLDED 
TUBULAR 


CAPACITORS 


The C-D “Cub” capacitor has 
proven itself the best on the market 
today—by out-lasting, out-perform- 
ing, out-selling any other replace- 
ment capacitor for radio or TV. For 
consistent high quality—always 
rely on C-D, the only tubulars with 
the built-in extras required in 
servicing sets today. That’s why 
distributors who know, carry the 
complete Cornell-Dubilier line. 
Special! ‘‘Cub-Kit” with bonus 
plastic service dispenser. 

Ask your C-D Distributor. He’s 
listed in your local Classified Tele- 
phone Directory. 


There are more C-D capacitors in use 


today than any other make 


CAPACITORS 


WORCESTER AND CAMBRIDGE 
IND.; SANFORD AND 


NEW BEOFORD, 
INDIANAPOLIS 


























\Y 
\s 











Orders 
Under $5. 
S0c Handling 
Charge 
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ass 


Tel ii 99° «. 


TUBE CO, — 


115 COIT ST., IR 


ATTENTION! 


SCHOOLS, HOBBYISTS, 
RADIO TECHNICIANS! 


CATHODE RAY 
SCOPE TUBE 


3API, made by famous tube 

maker - Jan type! Electro- 

static focus and deflection. 

Medium 7 pin base Indivi- 

dually cartoned. Packed 
for export. 


Regular net $15.75. 


74 ea. Lots of 4 


individ. packed 
Ibs. 


ay 
a 
a 


4 to a carton 


to cart. of 4) 


ON II, N. J 















THE RADIART CORPORATION CLEVELAND, © 
WOOD UTILITY CHEST 

® tool kit = T 

© tube caddy ! 

® toy chest 

© photographic 

equipment 

© gadget box 

@ hobby material 
Sturdy, all purpose 
case 20'/4"x9'/2"x7'/,", 2 locks and clasp $ 
No nails, all countersunk screws. Approx 1 95 
shipping weight I! Ibs. Reg. $14.46 S 








RT-24/APX-2 IFF EQUIPMENT 


44 tube transceiver with usa- 
ble parts, tube sockets, relays, 
coax fittings, condensers, re- 
Sistors, etc. 24 volt Blower 
motor, 24v gear train motor. 
Power transformer 400 to 2400 
cycles. Original govt. cost 
$750.00. Less tubes (Shp. wt. 
45 Ibs.) 
Complete with 44 $ 95 
tubes $17.95 each. 
ea. 


SEND FOR FREE TUBE CATALOG NOW! 


Over 400 High Quality Tube Types and 
Many Parts Specials. Write RE-3. 





MISCELLANY 


ABBREVIATION 


F (f in 
tion 


combina- 


Fil (F in 
diagrams 


tube 


FM 

FOLL 

G (in tube 
grams) 

GCA 


dia- 


(RECT) 


RADIO-ELECTRONICS 


ELECTRONIC TERM 
farad(s 


frequency 


filament 

frequency mod : 
follower (ing 

orid 

ground controtle a ’ 
grid dip oscillat 
generator 

ground 

henry 

head 


high freque y 
horizontal 
heater 

current 
intermediate 1 
instrument land 
intermodulat 
input 

inverter 

inches pe 
thousand 
kilocycl 
kilowatt 
inductor 


linearity 
limiter 

micr 
microfarads 
microhe y 


microm fa 


microsecond 
meter 
milliampere 
maximun 
megacycl 
megqohn 
millihenry 
microph 
minimun 
modulatio 
multiplier 
multivibr 
narrow-band FM 


ator 


neon 

negative 

network 

negative-p 
tra t 

oscillato 

output 

plat 

public add 

permanent 

telephor 

picture TV 

pilot lamo 

permanent " . 

phase m 








positive 
potentiomete 
peak-to-peak 
plan posit 
pulses per 
preamplifier 
pulse 
primary 

reactance-re 

quadrature 

resistance (resist 

recording 

recorder 

rectifier 

regulator 

regeneration 

radio frequency 
radio-frequency hoke 
radio-frequency transforme 
root mean square 

relay 
switch 
single 
secondary 

selenium ectifie 
separator 

screen grid 

signal 

single pole double t w 
speaker 
single pole single 
single silk covered (w 
shortwave 

standing wave rat 
synchronization 

trimmer 

telegraph 

terminal 

tuned plate tuned id 
transformer 

tuned radio freque v 
television interf e 

ultra high freaue y 
volt(s) 

tube, transistor 
volt-ampere 

volts ac, de 

variable 

voice coil 

vertical 

variable frequency oscillator 
very high frequency 
vibrator 

volume 

volt-ohmmeter 

voltage standing wave 
vacuum-tube voltmeter 
volume unit(s 
watt(s) 

reactance 

crystal 

impedance 


— END 


repetiti 


cotton covered (wire 





ratio 


a 


—= 


RTV 
aarcuceial-ye 
ore) an) ele)al—laie— 


CLAROSTAT RTV replacement controls 
for radio and television are 

matched to the original components, both 
electrically and mechanically. 


No fuss; no bother; just pull out the old 
control, install the CLAROSTAT RTV control 
called for, and the job is completed. 


Ask your distributor for complete details on 
CLAROSTAT products geared to your needs. 


CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 


In Canada: Canadian Marconi Co., Ltd., Toronto, Ont. 
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MAKE MORE MONEY 
ON SERVICE! 


TELEVISION - RADIO ¢ ELECTRONIC 


Learn to handle ANY 
job easier, better and 
lots FASTER this modern 


professional way! 


S>———. P 








ONLY $12 FOR THE COMPLETE TRAINING You Save $125 


THESE twe bis fact-packed Ghirardi training the toughest subjects so ea to nderstand. 
make it y for you to become expert on 
ty Ts € 10 ane telev o rec P 
vI of hon lio and ‘ision receiver PT a “— . NOT a re-hash 
ce at absolute minimum cost f old ‘ led 1 I +} } P 
Mi aghast who. already have good-pay tobe ! ot old, outmoded material ogethner 1ey form 
They'll tell you that Ghirardi training is the a complete service library writter . ou can 
Te AT ANY easily understand every word and designed to 
PRICE because it serve either as a complete training yurse or as 
© outstandingly a handy reference for experienced servicemen 
complete, and be- who want to look up puzzling jobs or develop 
cause it makes even new and faster methods 


Learn all about Circuits ... AND WATCH 
SERVICE "HEADACHES" DISAPPEAR 


Years of experience plus hun- esses and characte the book 

talks with service techni- progresses to a mplete inder- 

ed to Mr. Ghirardi the standing of ba I ts, how 

a book that got right they operate, how to recognize them 

earth in explaining the quickly and what ikely to go 

ircuits and operation of wrong with them. By making it 
radio and television re- easy for you t« inderst 





Radio & Television Re- circuit and its relation to 
eive ‘uitry and Operation is cuits, the book he 
the result. Backed by what you to the seat of t ble 
in learn from it, you'll find that time. You'll kn 
Radio and Television out of 1 rvice jobs are tre- trouble symptoms 
Receiver simplified. You'll work you'll know how to repair troubles 
CIRCUITRY AND less testing--and make lots faster and more efficient! 

OPERATION ey n the bargain! Sold separately for $6.50. Try it 
liminated for 10 days on our FREE exam- 





By Ghirardi and Johnson 
669 pages, 417 helpfu 
illustrations: Price $6.50 


Starting with AM and FM proc- ination offer 


Complete Training in MODERN 
PROFESSIONAL SERVICE METHUUS 


This big book makes the tough demonstrat at 


service jobs easy, makes the easy a glance, In 
one a cinch ' ai : , 
aa sothine } . 
Actually, Radio & Television Re- “wae Sl 5 


ceiver TROUBLESHOOTING  oxplained—and t! 


AND REP AIR is a complete guide indexed 1 
to modern pr tonal methods. ’ ant in a t 
L t fu ina f ce Read 1 1 FREE! S 
is t I 
N . 1 bing S 
un gna i yecia 
1 Yo T 
} } ‘ nter 
ata I big hap 
1 n, FM a 
4 
; PRACTICE 





Radio and Television os eeehttont re bles. ne 19 DAY Ss 


Receiver 1 ‘ itlined 


TROUBLESHOOTING t I cha 
AND REPAIR = oe ee ee ee ee ee ee ee ee 
De 


a i” lle ase pt. RE-36, RINEHART & CO., INC. 
7S eens oon yor egg Madison Ave., New York 16, N.Y 


Illustrations; Price $6.75 oh seal Acca llear a nmnennme dll ; - 


SPECIAL 






Check here to order books eet 
Radio & TV Receiver Radio & TV 
CIRCUITRY & OPERATION TROUBLESHOOTING & REPAIR 


Check here for MONEY SAVING COMBINATION .. . SAVE $1.25! 


‘Re ee ee ee ee ee ee ee ee 


money- 
savin 

OFFER! 

Save $1.25 by ordering OUTSIDE U.S.A.—$7.25 for TROUBLESHOOTING & REPAIR book; $7.00 
both of the above big i for CIRCUITRY & OPERATION; $13.00 for both books. Cash with order 
books. Make your service only. Money refunded if you return books in 10 days 


RINEHART BOOKS ARE SOLD BY LEADING BOOK STORES 


library complete! 
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MAGNETIC REC¢ 


Howard 





to Monroe Calculating Mac 


Ww. 


SYSTEM 


IRDING 


Patent No. 2,713.6 


Fleming, Jr., Orang 


N. J. (A 
hine Co 


In most computer 
1 i to ore rn Vi 
may be 1 if it is 1 
ne har vhi in a 
played back fe he 
create interference | 
the recordir head i 
playback hea He 
for an ir thi r 
The dia am how 
PLAYS AMP vit 
RECORDING HEAD (=) $ 
—_ » 
Ae a 
ale \/ : i 
a FS i 4 = 
TO 5 = 4 AYBA 
RECORD / wir 
AMPL. “ . Oy 
—__—_ Spua HIF T 
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through A and the phase 
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by the recording head 
fed to the grid. Wher 
V has n put. Th 
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r the e ad ne 
playback ci it is f 
Playback is not affe 1 
is fed to the rid only 


Michael T. 
Pleasantville, N. ¥. (Asslaned to 
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SPOT-WOBBLER 


Patent No. 2.722.627 


Pappas, Ardsley, and 


Laboratory, Ine 
wobbler have 
ine on sé ra 
nddulate the | 


picture tube. Ordina 


herefore 


When modula 


applied, the line are br 
wavy character whi 
view r 
rhe iode i r 
needs an untapped ' 
pr ided by the spot 
A re r r ir 0 
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RADIO CORPORATION of AMERICA 


HARRISON, H. J. 


ELECTRONIC COMPONENTS 
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Now, RCA offers you a t 
grade line elenium re 
fiers for general replacement 
use in TV, rad receivers, 
and phonograp! Advanced 


design, sele iw materials, 
and superior workmanship 
give you a lable ling of 
selenium rectifiers for virtu- 
aily all service Ds. 


Advanced Design for 
Dependable Performance 
and Long Life 


Note the 


spacing for 
elimination 
of solid 

center “‘hot 
spot.’’ De- 
sign utilizes 


} 


corrugated 





pacers for ¢ ellent heat dissi- 
yuctio? r 

rugae 

NEW 4 rany gin en 

curre 11ier in 

( i r pe 

NEW ] ition e 

ntegral n 

NEW — wid ) res 

maximu! n, cooler 

operation yt spt ; 

NEW — rigid nstr Ot << « aOr 

rugged ser 

RCA SELENIUM RECTIFIERS—a com- 

prehen we lv? for consisten ly 

good performance er installa- 


tion, longer life and customer sa is- 
faction. ORDER FROM YOUR 
RCA DISTRIBUTOR TODAY! 





WIDE SELECTION OF 12 TYPES 


--- —— 


Max. | Max. | RCA 
Output ma | Input volts Type 
} 


65 | 130 | 205G1 
75 130 | 200G1 
100 | 130 | 206G1 
150 | 130 | 201GI 
200 | 130 207G1 
250 130 208G1 
300 130 202G1 
350 130 209G1 
400 130 | 203G1 
500 | 130 204G1 
400* 130 | 210G1 
500° 130 | 211G) 


*Special thin types for use where 
available space will not permit 
the use of type 203G1 or 204G1. 
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TET -Wee ME declitsiclaii lla 
that fits the set...a 


STANCOR 





vengied 


exact replacement 


TRANSFORMER 


FREE STANCOR TV 


Transformer Catalog and 
Replacement Guide listing 
replacement data on virtu- 
ally all TV sets in use 
today, with hundreds of 
VERIFIED exact replace- 
ment applications. 


EXPORT SALES: 
Roburn Agencies, Inc. 
431 Greenwich Street 
New York 13, N. Y. 


ane ee: 


don’t rebuild the 
set to fit the 


transformer 


When you install a STANCOR 
exact replacement TV trans- 
former, all you'll need is a 
soldering iron and a screw- 
driver, and perhaps a wire 
cutter . . . because STANCOR 
transformers are VERIFIED exact 


replacements. . 


. designed 
from the original manufac- 
turers specifications and tested 
by actual installation and 
operation in the recommended 
chassis. 
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William 


PATENTS 


the tube through a sl 

pickuy ind radiatior 
The insert how he 

of tw ectior eact 


over the neck of the 


DRIVING ALARM 
Patent No. 2,726,380 


Hugo Amilio Campisi, B 


TRANSISTORIZED 
REGULATOR 


Patent No. 2.716.729 


Shockley Vadisor 


i 
Bell Telephone Lal 


are 


He 
T i 
i t ¢ \ 
h the id 
rh diode is bi | 
Ww its Zer 
re diod 
ir ne ive 
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R_ control the valu 
Since it determines emit 


“I can’t find any 60 ( 
in here.” 
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Weston 
Model 983 


Oscilloscope | Be me) @ 





Model 983 is a high gain, wideband Oscilloscope designed to accurately 
reproduce waveforms comprising a wide band of frequencies. High sen- 
sitivity of 15 millivolts per inch RMS makes this “scope ideal for - 
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW 
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for 
PHASE CHARACTERISTIC MEASUREMENT IN INDUSTRIAL 
APPLICATIONS...and forSWEEP FREQUENCY VISUAL ANALYSIS. 

The ’scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or DC coupling without affecting either sensitivity 
or band width. Both amplifiers have compensated step attenuators and 
cathode follower input. /t has excellent square wave reproduction with 
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The 
*scope response is essentially flat throughout the specified range of 4.5 mc 
and is usable to 6 me. 

[he unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- 
tal and vertical signals is easily accomplished by means of toggle switching. 
Tube replacements are non critical, and etched circuitry facilitates quick 
and rapid maintenance. 

The Model 983 Oscilloscope is now available through local distributors. 
For complete literature write WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. A subsidiary of Day- 
strom, Incorporated. 


WESTON Vial 
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OW... ‘he All-purpose 


WAVEFORM ANALYSIS 





Response curves accurately displayed 
ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output 


prevents pattern cistortion 


SQUARE WAVE RESPONSE 





Overshoot is only 2 to 5 Rise Time 
is 0.1 Microsecond. Square wave de- 
picted 250 kc 


PHASE MEASUREMENTS 





Phase shift between horizontal-verti- 
cal amplifiers, 0-500 kc-O . to 1 mc 
within 2 by internal adjustment 
with gain controls at max 0 phase 
shift possible on any specific fre 
quency to 6 mc 


RESPONSE CHARACTERISTIC 





Note flatness throughout specified 
range; to 3.6 mc down 1.5 db, at 4.5 
mc down 3 db, at 6 mc down 6 db. 
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BUILD 16 RECEIVER, TRANSMITTER, 

CODE OSCILLATOR, SIGNAL TRACER, 

SIGNAL INJECTOR CIRCUITS AT HOME 
only $19.95 complete 

With the New Deluxe 1956 

PROGRESSIVE RADIO “EDU-KIT” 


Professional Wiring on 
Punched Metal Chassis 
PLUS 
Printed Circuit Construction 


hew 


Devices 
















@ No Knowledge of Radio Necessary 
@ No Additional Parts Needed ANTENNA, Super Fan, heay Model 65 I 
@ Excellent Background for TV dut head of high-impact or tape 
@ Learn High Fidelity polystyrene ombined with e! compart © 
@ Used in 79 Countries heavy raupge 4juminum Elk ne 
@ School Inquiries Invited me nap out and 10cK into \ ( 
@ Learn Practical Radio Theory and Construction and i 

RADIO ond TELEVISION SERVICING LITERATURE } 

ON REQUEST (See Coupon Below) quer Cabinart 

St.. Broe . 


WHAT THE “EDU-KIT" OFFERS YOU 


Our Kit is designed to provide a fundamental background n radio, with 
the basic facts of Radio Theory and Construction xpressed simply and 
learly. You will gain a knowledge of basic Radio inciples involved in Radio 
Reception, Radio Transmission and Audio Amplification 


EXTENDED RANGI HI - FI 
SPEAKER, 








You will learn how t jentify Radio Symbols and Diagrams; how to build H iy 121 P 
adios, using regular radic t schematics; how to mount various radio parts; d 
w to wire and solder a professional manner. You will learn prenes chassis struct 7 
ea Printed Circuity. You will tearm how to service and 
ou w ear ode. You will receive tra ning for c response, S 
earn High Fidelity jess 4 
eive a practical basic education in Radio, worth many t i} 
you pay nto front 
ponse 
1,000 t 
The Progressive Rad “Ed Kit’’ was specifica prepared for any person 
‘ t : The Kit has beer peed auecessfully by young net te 


f the we it not necessary that you have even the 


t s ed by many Radio Schools and Clubs 
nd 4 it is use by Armed Forces Personne! and Vet 
rans ‘thre gho the wor for training and rehabilitation 
The Progressive Radio ‘‘Edu-Kit equires no instr 
are included. All parts are individually boxed. and ident fied. by name 
tion and diagram Every step in building these sets is carefully 





_"LEARN BY DOING”—PROGRESSIVE TEACHING METHOD 


comes complete with instructions. These 
ear, simple and progressive manner. The the 
Recept on, Audio Amplification and servicing 
ed. Every part is identified by illustration 
theory of every part used 
of ‘‘Learn by Doing.’ 
and conduct experiments 
circuits are designed in a 
of present-day educational 
next set that you build is 
4 progressive manner you will find 















ly ’ 
yourself constructing st more advanced multi-tube radio sets and doing 
work like a professional Radio Technician al together you will Build Receiver, 
Transmitter. Code Osc ator. S al Trace Signal Injector Circuits—16 in 
all. These sets operate on 105-125 V. AC ‘pe For use in Foreign Countries 
having 210-250 Voit Source, an Adaptor for 210-250 V. AC/DC is availabie 


THE PROGRESSIVE RADIO “EDU-KIT” IS COMPLETE 


You will receive every part necessary to build 16 different radio circuits. Our 
ju-Kits ontain all tubes, tube sockets assis, variable, electrolytic, and 
condense es rs, tie strips oils hardware tubing. Instruction Man 
Printed Cir revit chassis, Printed Circuit tube sockets and hardware, Printed 
t Instruction et enium rectification is used throughout 
very part that yo These parts are individually packaged 

a 


Channel Master Corp., Ellen- ance 9 
e, N.Y , 





() avout. You wits 

| ~~ THE KIT FOR EVERYONE 
i 

i 

ul 

| 


TOWER, \ , heavy-duty max 
rad 1 tion and micro rau 1 } 
wave pe Sé ipporting to oil , seam 


66 fer oO 


Instrume nts Corp., 





hat you can easi soldering iron is included, as A ve New Yor Ny 
well as an Electrica Complete, easy-to-follow instructions ‘ ’ 
are provided. All parts ar aranteed, brand new, carefully selected and 
matched . 
additior the Edu-Kit now contains lessons for servicing with the HI-F I AMPI Ik IF 
Progressive Signal Tracer and Signa! Injector, F.C.C. Instructions. quizzes HF 20. 20-watt 1 
| High Fidelity Instructions. The Progressive Radio Edu-Kit"’ is a practical :< V 


home radio course at a rock bottom price 


ane -SHOOTING LESSONS 


servicing are included. You will be taught to recog 
~ build ar 






practical way. you do 
— friends, and charge cost of the 

an learn radio quickly and easily and have others pay for it. Our Consul- 
pe tion Service will help you with any technical problems which you may have 


PRINTED CIRCUITRY Now Included 


ul a rit g 





20 
20.000 ¢ 


to 40,000. fF 





Rohn Mfg. ] 
Bellevue, Peoria, II 





HI-FI CABINETS. Model 
@RADIO & ELECTRICAL TESTER @ELECTRIC SOLDERING IRON P : 
@ TESTER INSTRUCTION MANUAL @ CONSULTATION SERVICE 
@ HIGH FIDELITY GUIDE @ QUIZZES @ TELEVISION BOOK 


30-DAY UNCONDITIONAL MONEY-BACK GUARANTEE 
———- "MAIL TODAY—ORDER SHIPPED SAME DAY RECEIVED™ ~~ 


Send ‘“‘Edu-Kit" Postpaid. 1 enclose full payment of $19.95 

Send “‘Edu-Kit'’ C.0.D. 1 will pay $19.95 plus postage 

Send me FREE additional information describing “‘Edu-Kit."" Include 

FREE valuable Radio and TV Servicing Literature. No obligation 
Outside U.S.A.—No C.0.D.'s. Send check on U.S. bank or Intern’t’l M.0. 
“Edu-Kit’ for 105-1 V. AC/DC $20.95; 210-250 V. AC/DC $23.45.) 
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speaker or speaker system, (% watt ( 
cycles, 
distort or Ht 
4:1, 20 watt 
harmonic dist 
imum hart 
tweer 








Name 
Address 


2aker taps 4, & f 
lectronic Instrument ¢ 
Inc., 84 Witl 





PROGRESSIVE ""EDU-KITS"’ INC. 
Room 114G, Progressive Blde., Brooklyn ti, 
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MODEL zR-1 55 NO: 


My Sit! src 


workmanship 





pe rrormance 


highest performance ever achieved in a TV antenna 


Now, the tests of TRIO engineers have been con- GER-TUNING developed and int: rRIO 
firmed unanimously by scores of unsolicited reports engineers. It is pre-assembled—us¢ k Clamps; 
from the field. Distributors, dealers and thousands of fiberglass insulators and riveted 
consumers have verified these tests, proving it’s the weight, yet extremely rugged. For 1 ns the 
best antenna ever designed. The ZEPHYR ROYAL’s ZEPHYR ROYAL is America’s n¢ te—the 
performance on ALL CHANNELS, 2 thru 13, is No. 1 Antenna—electrically and mecl —and 
nothing short of miraculous, thanks to its revolution- one bay does it! 


ary new WING DIPOLE PRINCIPLE and STAG- 


mooel TRIO 5 Uy; y Yj Yt 


CHANNELS 2 thru 13 


more performance per dollar 
than any other antenna! 


The TRIO ZEPHYR is the popular choice 
when the extra features of the ZEPHYR ROY- 
AL are not required. Using two of the revolu- 
tionary new wing dipoles, the ZEPHYR will 
outperform any other antenna in its price range 
on the market. Needless to say—the ZEPHYR 
uses the same superior construction features 
found in the ZEPHYR ROYAL. For its size 
and weight, its performance also is nothing 
short of miraculous! 












COMPACT 
STREAMLINED POWERFUL 






eo Sicich SD AiG a sea fe 


MANUFACTURING IMPANY 


Export Sales Div.: Scheel International, Inc., 4237 N. Lincoln Ave., Chicago, U.S.A. Cable Address: Harscheel 
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NEW DEVICES 


HIGH - POWER AMPLIFIER, nches. Only two controls, re SPEAKER ENCLOSURE, Cut quen¢ 
, : ~ 1. Fully and 


} 





odel 275, delive 75) «watt juires only one cutout for expanding rear-horn audio 
continuously, peaks up to 150 tuning dial and _ controls. l ig with all front radia functiona I (ie 
watts. Rated at 65 watts with Radio Corp. of America, The- tion. Houses single 15-inch eral Transistor Corp., 
IM distortion less than 0.5 atre & Sound Products Dept., Sutphin B 
(any combinatior f frequencies Camden, N. J. 


within audio spectrum). 1242 WT-FI ENSEMBLE, Golden EF) 


x 7 x 7 inches, weighs 32 lbs. gemble HF535. combines AM- Q MULTIPLIER KIT, 





lamr vu contre diustable - 
Damy On ; adjustable FM tuner, preamp and 12-watt ORM } 
from 0 t 0 *rimary aps : . 
on 0 I Ar tap implifier. Separate FM and AM hee t 
— front ends. FM section: tuned | i 
rf tage, discriminator with pote 
ial limiters, afe with defeat or , 
nal 
ior witch, drift-comper 
, i y > 
ated circuits, 300-ohm balanced 7 
antenna input, dipole antenna 
ipplied; AM section: tun f 















tage, ferrite loop, ir for speaker or two speakers. Three 
nagneti¢c or ceramic pickup with vay te also accommo- - - 
RIAA response curve, separate dated Blond, walnut or 
tes bass and treble tone controls, hogany: cl e of beige. bronze 
on ine voltage Trom 109 tO” choice of regular volume cor or random-gold grille cloths. 
12 Ad us tme nt for nat trol or loudness control FM 30 x BF 20 inches Stephens 
. rage = athe : ; oy sensitivity, 3uv for 20 db ¢ Mfg. Corp., 8538 Warner Dr., 
plate current balance Output juieting, 5uv for 30 db. AM sen ( ver Cit Calif 
pedances 4, 5, 10 OF - Input git vity, 5uv for 0.5-watt output =¢ 
signal for tu rated itput, P eesensas t ananse: y . - . 1, . 2 
0.8 volts—Fairchild Recording Ag 9 anaen " i ale : ~ a n i ® ANSIS roR RET, “ i ee 
Equipment Co., 154 St.& 7 Ave, ~ '’ ~~’ min estet Mie : = = receivers. includes oP aa 
Whitestone, N.Y “nee : 
\ where 
HI-FI AM-FM RADIO TUNER, require 
ST-4, with electro eye. Elec Operate 
trically matched for f - ing if 
with nome-assembied musk Not isat 
tems. Extended frequency range ers. Req 
db, 20-5,000 cycles; phono a; 150 
0.5 db, 20 to 20,000 cycles. Har erat! I 
nic distortion: radio input Uses 12AX 
than 2%; phono input less coils bah 
than 0.7 Tone controls: bas plug : 
16 to —16 db at 40 cycles; Heath Co 
treble +16 db to 16 ‘db at Mich 


10,000 cycles. TV control posi 

tion intended for use with Rau 
land TV55 TV sound tuner 

20-15,000 eycles. Audio output Rauland-Borg Corp., 3515 W. 
5 | ] Addison St., Chicago 18, II. 


VACUUM-TUBE COMPUTER 
quick way t 





identifier 
ntermediate-fre- Tube-1 








when Grommes 
you want it BEST BUY IN HI-FI 


with an 











55-C 12-Watt Amplifier 


HERE’S WHAT YOU GET © HERE'S WHAT YOU SAVE ae — 
€ Grommes hi-fi amplifiers, a - 


Gi) 63 High Stability ERIE Discor @ REGULAR PRICE able separate or s © 
Tubular Ceramicons ‘ 63 Piece ERIE Ceramicon system with FM-AM tune: 


Assortment....-..... $15.00 
changer and _= speake Out 


(2) 18 Popular Values 4 18 Section Plastic Case 1.75 12 watts IM distortion 1 R 
(3) Handy, Convenient 18 Section Total Value $16.75 sponse 0.5 DB, 15 to 30,000 CPS 
Plastic Storage Case YOU PAY.......... $10.65 Built in preamplifier with s« 
G) Exceptional Value = YOU SAVE......... $ 6.10 rate roll-off and turnover cont 
ERIE Disc and Ceramicon Service Kits are also available Calibrated bass and trebl - 


ERIE ERIE ELECTRONICS DISTRIBUTOR DIVISION GROMMES 
be Ta Tae ieee Ones SE Division of PRECISION ELECTRONIC 
YG OUD ERIE, PA. » LONDON, ENGLAND + TRENTON, ONTARIO 9IOI-RE, King Ave., Franklin Park, II! 


RADIO-ELECTRONICS 





ORDER NOW 
«ERIE 
DISTRIBUTOR 
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how long would it take you to solve this service problem? 





SYMPTOM: 


Loss of horizontal hold. Hold 








control will not pull the pic- 
ture into synchronization. 
Sound is normal. 


























There’s no telling how long it might take to solve this 
problem with hit-or-miss methods—it’s been known to take hours. With a 
PHOTOFACT Folder by your side, the job takes just minutes. Here’s why: 


























| voco me (vir In just seconds, you locate the tubes most likely t se this 
escr J |» —~ yond symptom by referring to the Tube Placement Chart* 1 Tube 
5 ) : g 
{ secaeces )"*8286* Failure Check Chart* you'll always find in the sa ylace in 
mo Mn ? each PHOTOFACT Folder. 
: In this case the trouble wasn’t caused by tube failu 
ae WW In just seconds you refer to the Horizontal Circuit on the 
cose RUESN7GTA FT Standard Notation Schematic* featured exclus ; all 
OV FOV HORIZ. DRI . ; : 
Howt | fwd | ] PHOTOFACT Folders. Circuits are always laid out same 
a a wi uniform manner. The Horizontal Circuit is alway cated in 
+7)" | es foal the lower center of the schematic. In a matter of minutes you 
= woRIZ ‘ PDS aoe ~ ’ , 
“cs Aes “ta “CONRO $f check waveforms and voltages—they’re right on the schematic. 
az + ; + fe And in those same few minutes you find the answer to the 
cen BY C | 7 problem in this case history. The waveform at W17 and the 
a voltage reading at Pin 4 show a leaky coupling capacitor C78 
: : Yes, you have your answer in just minutes! 
ZTO soo ROWMZ0AT TIN SIzTe De-cr A d ACT I ) gl} : ace > P . [ tings* nstantl 
O75 0047| 400 RCPIOM4472M $14700 + And PHOTOFACT, through its accurate Parts Listings”, tantly 
1 ; 7 M4472M | SI47 D6-47 ‘ sia os : 
c76 | .047 | 200 | RCPIOM2473M | BPD-05 DF-50 gives you a choice of the proper replacement required to accom- 
C77 | 4700 | 500 | 47x543 | 1464-0047 Ge . , 
78 | 390 | 500 | RoM20B3017 1469-00039 | Dé6-391 plish the repair. You save even more time! 
C79 | .1 400 | SEP aeereeae P488N-1 DF-10¢ 
“30_| 330 | 509_| 447x570 | 1469200032 | pA.33 








-B. From start to finish, you solve your service problems 
in just minutes...you service more sets and earn more dally 
with PHOTOFACT by your side! 


a1 *One of 32 features found exclusively in 


nme PHOTOFACT—the world's finest service data 


MONEY BACK 


a 
GUARANTEE! free = . HOWARD W. SAMS & CO., INC. 





| i] 
Got a tough repair? Try this—at Howard W. Sams’ yee vegies - hese : ' 
own risk: see your Parts Distributor and buy the Send for Sams' INDEX TO | 2205 E. 46th St., Indianapolis 5, Ind | 
proper PHOTOFACT Folder Set covering the re- PHOTOFACT FOLDERS— | _ er = | 
ceiver. Then use it on the actual repair. If PHOTO- your guide to virtually any | © Send FREE Index to PHOTOFACT | 
FACT doesn't save you time, doesn’t make the job receiver model ever to come | 0 1 am a Service Technician | 
easier and more profitable for you, Howard W. into your shop; helps you 
Sams wants you to return the complete Folder Set locate the proper PHOTO- [| Name—_____ nee | 
direct to him and he'll refund your purchase price FACT Folder you need to | | 
promptly. GET THE PROOF FOR YOURSELF— solve any service problem | Address — -—— =a 
TRY PHOTOFACT NOW! on any model. You'll want | 

this valuable reference | City_—___________ Zz state —___ — 





guide. Send coupon now. eee ——— snaanan 
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OR at least the serviceman’s confidence in tube testers. LOOK at the FA 
—A serviceman trusts his VTVM (like the Precise 9071 or 909); his 
generator (like the Precise 610 or 630 or 635); his oscilloscopes 
famous 300 or 308 or 315). 


BUT . . . HE DOES NOT TRUST HIS TUBE TESTER (UNLE 
PRECISE 111). 


For the serviceman’s sake, WHY? 


ver pinet sep Gn Precise engineers recognize him as a logical, intelligent fellow 
81/2” COLOR SCOPE he had good reasons and they looked into the matter wit! 
308K $129.50 l ; ar: 
os - tron leuths found th manufactur ised an En 
cus pate ime fences 308W $229.50 Our electronic sleuths ou d that some manufacturers us | 
7” COLOR SCOPE } test, some a Gm (mutual transconductance), some a so-call: 
00 . 
ood Fay and some a sort of QUIJA board. Some manufactured tube 
were fast—some slow—some tied almost all the elements toget! 
you could cut off pins and the tube merrily read “good.” S 
connect all the pins. NO wonder our serviceman’s confids 


murdered! 


What then has Precise done to prevent this mayhem. We went dir 
the tube manufacturers before offering the serviceman a tube tester 
found out how the tube manufacturer gets the kind of check a serv 
wants... a 100% test! We wanted to offer a tube tester that sim 
operating conditions in a set. WE HAVE DONE THIS. We added a 
other requirements . . . A SHORT CHECK, GAS CHECK, Gm, Em 
FILAMENT CURRENT for 600 mil tubes, BIAS, NOISE and other check 


RESULT, a tube tester with built in confidence . . . you can even se: 
tube characteristic curve on an oscilloscope. What’s more you can operate 
this tube tester as simply as the ordinary testers. The Precise 111 has at 
the same number of controls . . . Remember! it uses rotary switches instea 
of lever type, because the rotary gives over twice the protection agains 
becoming obsolete. Furthermore, several tests are listed for each tubs 

Em and a Gm) with the 100% test starred. 


NOW YOU CAN TEST YOUR TUBES COMPLETELY. SEE YOUR LOCAL DISTRIBUTOR FOR 
PROOF OF WHAT WE OFFER—OR WRITE US FOR DOCUMENTARY RESULTS OF AN 
INDEPENDENT SCIENTIFIC SURVEY. 


LOW PRICED 5” SCOPE 
site 49.95 THE FAMOUS MODEL #111 
315W 84.95 aw $69.95 


RF—AF—BAR GENERATOR 
with pre-assembled* head 
$33.95 
LOWEST PRICED ° $38.95 
WIRED 442” VTVM $53.95 
909K $ 
s09W 


Prices 
specificatic subje 
SEE US AT THE IRE SHOW 


a = 

THE Finest vot, nec, LOM, PRICED AF, SIGNAL GENERATOR 
7” VTVM KIT 610K 

9071K $35.95 > + Rigeteanpnabase 

9071W $49.95 pea pre-assembled head 


SEE THE MANY MORE PRECISE INSTRUMENTS AND PROBES AT YOUR JOBBER TODAY! 


THE FINEST KIT AND WIRED TEST EQUIPMENT WRITE FOR CATALOG RE 3-6 


tt 


UNIV. AF, SINE 
635K 





DEVELOPMENT CORP. ocEANsIDE, NEW YORK, U.S.A 








NEW DEVICES 


ally selects all pin locations at 
once. Covers recelving tubes 








New be log also « ce 
iter face Airport Television 
& Radio Co., 188 Airport 1 


Rt SIGNAI GENERATOR, 
EMC mode 1, for AM, FM or 
' | onochr p 
I wired 
a ‘ T t 
t M 
ed f o 
‘ fine i 
i 
E 
+ eg 
Gr, ae 
net rn 
‘ e] nuator h 
ed p of »hms at each 
) 100-cevels e-wave d 
1 , rf to 100,000 
treq accuracy 
provision for audio out 
» test amplifiers. Electron- 


280 La 


ic Me asurements Corp., 
fa 2, N.Y 


St., New York 


PORTABLE L 
INSTRUMENTS, 


ABORATORY 


elf contained, 


a ise ! iT. tandard 
nye ith ‘ accuracy of 
either 0 l full-scale 
leflectior Overload network 
ter ip to 500 time 

ill cale alu tor hort 
M range ortable instru 
pro ‘ p to six range 

h multiplic witch. Switch 

Dp mete ovement in 
transit position, giving addi- 





stor- 


during 


tional protection 
age and transit 

Leather carrying 
bratior chart, 
cases, double n 
ing, mirrored scales 
probe outlets.—Phaostron In- 
strument & Electronic Co., 151 
Pasadena Ave., S. Pasadena, 
Calif. 


eali 
al 
shield- 
and double 


case, 
probes, met 
agnetic 
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(Continued) 


oe TIME TER, model TV-60 

’ er all-purpose 20,000 
oe per olt. Recessed 6% 
inch 40-vamp meter with mir 
rored scale, rf signal tracer and 
audio 11 tracer. 

Ss at ritage ranges (20,000 
ohn per volt 0-15, 75, 150, 
00, 750 1.500, 7,500, 30,000; 
7 ac voltage ranges (5,000 oar 


ye 


wre os 


resi 
200,000 





per volt): 0-15, 75, 300, 


15 7.500: stance 


ohn 


t Zz capacitance 


> 000 


rent ranges 0 
) 75, 750 ma; O 
ranges, 6 
1s i 1 58. Superior In- 
strument Co., 2435 White 


R New York 67, N. Y 


FLYBACK TRANSFORMERS, 
HVO ' HVO-52. HVO 
| rV-X-104-TV-X-114 
HVO trated exact 
re icement part for Hall 
cr ( l Silvertone 





| 


and Truetone parts numbers 
55C133 C143 and 55C155 
Me rit Coil & Transformer 
Corp., 44 N. Clark St., Chi 
cag ii 
TUBULAR PI FIL TERS, Qu 
etone Wide range of attenua 
tior character tics and con 
ner nape sizes, terminal 
and e! nal arrangements 
High insertion-loss values for 
ippre of radio noise 
Curren rating from 0.1-50 
frente ct ot 
‘ ¥ 
a | 
imps. Voltages: 28, 50, 100, 300 
1d 500 115 and 125 ac. 
Frequencies 60, 400 and 1,000 
cycles. Slotted-hole mounting 
“bg filter unit from turn 
ing | , loose Cor- 
nell Dubilier Electric Corp., S. 
Plainfield, N. J 
BOX CHASSIS, Flangeloch 
dustproof, 100 shielded, mois 
tureproof. 33 sizes for outdoor 
applicatior Can be sealed for 





LMB, 
Angeles 15. 
All specifications given on these pages are from manufacturers’ data, 


Ven 
END 


rainproofing 1011 


ice Blvd., Los 
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LEARN MORE ! EARN MORE ! 


WITH H. G. CISIN’S TV SERVICE BOOKS 


FAMOUS 1956 TV 


TV CONSULTANT 
WHAT TO DO 
po iT UHF 


HOW TO 


COLOR 


TV Serviceman's Silent P 








CONSULTANT! 


RAPID 


artner—No. L1.....$2 





SHOOT TV & RADIO 
TROUBLE FAST 


TROUBLE 


FAST 


RAPID TROU 
BLE SHOOTING fA 
Dc RADIO SETS 
PRINTED 
circuits 


es . TV TROUBLE SHOOTER 
—No, $1 


50! SPEED SERVICING 


TV TUBE LOCATOR 


mm 





No. K1....$1 





CHART 





PIX SHOW FAULTS—No. G1..$1 


TV DOCTOR 





RCA TV TUBE 
LOCATION GUIDES 


1947-1955 Models 


Vv 1 N 
Vol. 3 (No. 7 
— ALL TUBE CADDIES— Vol. 4 (N 
Di cc ccccccscoeseteese S1TI' EACH VOL -50c 








TV & RADIO TUBE 


SUBSTITUTION 
GUIDE 


FIT SAME 
& WITHOUT 
WIRING 
Tv Pic 


SOCKET 
CHANGES IN 


TURE TUBE ri 





COLOR TV SIMPLIFIED— 
R1 


ABC of COLOR 
TV 


No 





with eve 


FREE: 


TV & RADIO TUBE SUBSTITUTION GUIDE 


of $5 over 


ry purchase 





FREE: 


plus TV 





TV & RADIO TUBE SUBSTITUTION GUIDE 


wtih every purchase of $8 or over 


TROUBLE TRACER, Vol, 4 











ree & & Ff Ff FF Ff Ff Ff Sf SL U.LUD.LUD.LUD.LUD.LU.L U.LUG LU UG baw | 
If jobber is out of stock send coupon to: i 
H. G. CISIN, Dept. E-38, Amagansett, N.Y 1 
Enclosed find $ RUSH POSTPA f wing books 
0 Li—s2 D5—$1 TT3—50¢ Ss er ine ff 
| Al—S1 T2—$1.50 TT4—50c FREE q 
KI—$1 TT1—50¢ R1—S1 “se corn’ ean § 
Gi—$1 TT2—50c $1—50c BOOKS 
Name 2 
Address a 
City Zz Ss al 
oe Ue Ue Um Um hm he LD LD LD UD UD UD UG UG OU UG OU UG GG 
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man Can affo, , 


No TV service , 
new time. 


© without this 


fo 














Thousands 
TV TECHNICIANS’ WEEK 





i The second annu 

with sion Servicemen’s We 
motion designed te 

excellent tions and tighten the 
the TV service de 

results! ee ee 
registered witl 


l 

Chamber of Com: 
publicized with 

amount of effort 
tickers, window 

paper, direct mail 


radio advertising \ 
Your Television 1.0 
gla cleaning clotl 


7 given away by the ser t 
® customers are feature 
SUBSTITUTER A TV Service Pla neto} 
with a figure somewhat t 
that used last year, w 






The Best Possible Picture Tube 
Tester is to Substitute Another CRT! 


@ Determines immediately whether trouble is in picture tube or chassis 
— without guesswork! Takes only 60 seconds to hook-up! 


@ Exclusive insulation-piercing clips eliminate need = BEES eee 
for variety of deflection yokes, connectors, etc. gy . 


@ Ideal for use in shop — just connect to receiver. B@ incompact, com- @ 

|] pletely enclosed a 

The new Sel-Son CRT Substituter now makes it pos- unit, with conven- a 
sible for servicemen on calls to see at a glance ient carrying handle 








whether trouble is in television tube or chassis, with- & ca 
out removing the tube, yoke, focus arrangement or * $4475 a 
ion trap from set. Once the service technician has a 
solution to the problem, it is a simple matter to re- a complete ” 
move only the chassis, without disturbing the picture ] 
tube and components in the cabinet. In his shop he Also in kit form 
can connect the receiver to the CRT Substituter and @ iess tube . o 
operate it on his bench or shelf. a . ® 
Available from your parts jobber or write a #2595 b ' 


RCA distributors to active part 
in the Week. It carries tl 


DARBY, PA. Code of Ethics: 


We are pledged to: 


One of America’s 





@ Use top quality product 
Leading sources for © Provide prompt.serv 
Television Picture Tubes @ Charge fair price 
@ Perform only auth 
@ Employ only qualified t« 
@ Use reliable test equip: 
= @ Honor parts warrantic 
4 @ Advertise truthfully 
— - = @ Itemize all bills 
P+ c - @ Protect customers’ property 
& br - 4 * ‘2 . 
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Sa 2%; ~te nicians who subscribe to the ¢ 
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SS 32 yi = NO LICENSE IN COLUMBUS 
ul > a S Sixtv-three TV and radio tech1 
y fe 0 ee oixty-tnree and radio tet 
“VU ce 7 4 of Columbus, Ga., expressed 
< 3 . 5a } proval of an ordinance proposed by 
zu Ps s city to regulate the busine of re} 
co a= * ing and distributing radio and t 
alin 7 x sion sets and other electronic dev 
° 
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The city was represented by the a 
ant city manager and the city atto 
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ALLIANCE TENNA-ROTOR 

MODEL U-83 eluxe 
ALLIANCE TENNA-ROTOR Mode int 3 
MODEL T-10— with Tenna- 
Teller pointer. Gives 
constant and immedi- 
ate readings. Highly 
accurate. Most modern 
styling. Fingertip elec- 
trical control. $29.95 








You profit most-Coast-to-Coast 
trom 


BS 


POWER-PACKED PROMOTION 


> eee 





30,000,000 “home demonstrations’’ on TV week after 


ALLIANCE TENNA-ROTOR MODEL K-22 week ... seven years of continuous Alliance TV adver- 
—Economy Model. Same quality, pre- ae : : , ; 

cision manufacture, Neat, compact, tising! That's solid backing for you which no other TV 
fully guaranteed. $19.95 


accessory has even approached. 


And that’s not all... Alliance magazine and news- 
paper advertising and poirt-of-sale displays provide 


Another Outstanding 
Profit-Maker! 

D — Millions KNOW about Alliance... more USERS have 
Alliance "'Genie"’’ oo | Alliance Tenna-Rotor.” You can't miss with the “leader’’! 


LIFT-f,-DOR 


GARAGE DOOR 


added impact. 








Radio-controlled (from car dash) 
automatic garage door operator 
— opens, closes, locks door, turns 
lights on and off. Factory- 
assembled for easy installation. | 
Customers gleam when you tell 
them the low price! Models from | 

} 





$79.95 vp. 


THE ALLIANCE MFG. COMPANY, INC. - Alliance, Ohio 
IN CANADA— ALLIANCE MOTORS, SCHELL AVENUE, TORONTO 10 
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e e ° | TECHNICIANS' NEWS (Cont 
A wb The meeting was a r t f 
eee earlier one in which the local R: 


P Television Dealers Associatior 
e asked the City Commission to enact 
willy y i ordinance similar to that in effect ir 
. ® Paul, Minn., rvice sh¢ 


where servi 











~ 
-R) technicians are licens« 
€ minimum requirements for a TV—1 
( = < th, you'll enjoy building a Tech-Master Kit almost as repair business are set u N nf 
; Fy.0> much as you'll enjoy using the finished product. mation is as yet availal n t ff 
Simple, step-by-step pictorial diagrams guide your every ence between this pro] 
move right down to the last detail. Your feeling of pride made by the city auth 
and accomplishment will be well justified when you plug | : 
in the last tube and put your unit to its initial test. Then NEW ASSOCIATION PLANNED 
you will definitely agree, as do thousands of others, that ic innteiaiiies 
\ ) S¢ < es oO i i il . - 
when you build with Tech-Master, you build the best ; : 
associations met in Chicagy al 


discuss how the national 
their associations could best be a 





plished. They represent 

New - New whose membership vot igainst 

~ cepting the proposal bi 
HI-FI WILLIAMSON their delegates from th 
FM TUNER ar TYPE Indianapolis Oct. 9 last. 

? The meeting decided to a 

Self-contained power supply * Tuning range 87-109 20-WATT be and opinions of all kn 
Mc * 200Kce IF bandwidth * Grounded-grid RF AMPLIFIER “ — . 
stage * AFC with front-contro!l cutof © Micro- ’ 4 service associatior itive t 
vernier tuning ©@ No-drift ratio detector * 4 uv character and structure of ar 


sensitivity for 20 db quieting ° Standard de- 


emphasis network * .8 volt RMS cathode-follower tion that would be trul; 


output * 3.2 volt RMS high-impedance output Frequency response flat and smooth thru entire audi- would give electronic 
* 300 ohm input impedance * Switch-controlied ble range °* Less than 925 distortion at normol 
AC receptacie for auxiliary equipment. listening levels * Excellent transient characteristics. clans representation on a 








Model FM-18, complete with punched chassis, tubes, Model TM-15A, complete with tubes — sockets, thus gaining cooperatior 
ond hardwore (less wire ond solder $29.50 terminal strips, and connectors mounted $49.95 tion from distributors and inufa 
ers. 
To obtain this information, an 
ing forward to the forma ganizat 
Delure of a suitable association, a 
committee was elected cor 


Forrest Baker, Texas Electror 
sociation, temporary pre t 

Bert Bregenzer, Federat 
vision—Radio Service A ciat 
Pennsylvania, temporary 


Self-Powered 6 Og. oA 


PREAMPLIFIER 
EQUALIZER 


PREAMPLIFIER 


with Cathode 


Cathode-follower output * Loudness-compensating 





Follower Output 


control ° Input selector * 4 input channels 
* Independent bass ond treble boost and attenu- ° 
dent; 
ction * 5-position equalization control © AC 
receptacle for ouxilicry equipment * Self-contained 4 input channels © Separate bass and treble Murray Barlowe, Radio & TV G 
) iti zer Cc " : 
power supply controls * 3-position equalizer * AC outlet for of Long Island (N. Y.), temp 
Model TM-16SP, complete with matching gold Svxiliory equipment © Powered by main amplifier tn 
escutcheon $24.50 Model TM-17P, complete $19.95 reasurer; 


Howard Wolfson, Associat Ra & 





im TV Servicemen, Chicagi empo 
secretary. 
. ; . ° 
Amunitat © New a at | Four subcommittees wer 
cad TV | handle publicity, finance, objectiv 
. + fact-finding questionnai) 
Finest a. CRAFT KIT \ | te ga 
e 
ARTSNY SUBDIVIDES 
630-TYPE 
TV KIT } The Associated Radio & Ts 
Advanced Cascode turret © AFC horizontal sync. Service Technician of New Y 
* 3-stage sync. omplifier, clipper and separator Super-selective 12-channel turret tuner * IF sec- (City) has created individual 
© A-stage stagger-tuned video IF © Adijacent- tion completely wired and aligned * 9% microvolt : : i ° 
channel trap * 2-stage video amplifier * Direct- sensitivity © J-stage stagger-tuned IF © AGC | chapters for Manhattan, Bronx, B 
coupled keyed AGC <ircuit © 5 microvolt sensi- ° Syncro guide AFC with horizontal hold * Cer- | lvn and Queens. The recent nnour 
tivity © For 21” to 27” (90°) picture tube. amic core horizontal output xmfr with beam power ¢ E . 
Model 630-9, complete with all components amplifier. For L.V. electrostatic kines 17”—21”. ment to this effect formalized a | 
brockets, speaker, and tubes (less kine, wire and Model 5516W, complete with tubes, hardware, and | under which expel imenta 
solder) $159.50 brackets (less kine, wire, ond solder) $94.50 already been taken. The boroug! 
ters will elect their own officers and ex- 


ercise local autonomy wl 


Nate: within the framework of the pre 
« The quality and performance of Tech- organization’s constitution. 





Master kits reflect the combination of long The 1956 agenda calls for a s 
experience, skilled engineering, and painstak- ee clinic in each of the boroughs. 1 
ing craftsmanship, which has made Tech- AC-DC RADIO nas Sees Se eyen: He dects ts bel 
Master the foremost name in Custom Tele-  roadcast Band — 550-1720 KC © Super-sensitive ne Plagicoe , v4th - } Mat ; po a 
vision. This is your assurance of the uniform _<ir<vit with built-in loop antenna © AVC © 5 tubes ses ds ange: pn gorda AE 
Model 385K, complete with tubes and handsome Mondays of each month fro as 
excellence of every Tech-Master product. bakelite cabinet (less wire and solder) $19.95 p.m. The Brookly n clinic, 2 Kr 
bocker Ave., is maintaining 
Write for latest catalog of complete Tech-Master line Wednesday night schedul 
Television « Radio « Audio TECH-MASTER CORPORATION Recently elected officers for the ma 


75 Front Street, Brooklyn 1, N. Y. organization are Peter La Presti, pr 
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7REGAL RADIOS ti ietty ie pe mona yey AT LESS THAN 1/5 LIST PRICE ~ 

Model +471 5 Tubes Model #271 5 Tubes 3-Way Portable +1877 — — REGAL 3-WAY =P175 
The-World PORTABLE 

Recei wg D si p ; Power 

ful 6-Tube Superheterody ndsome 


Brown A gat Grain ¢ i th 6’ slide-in 


whip asia casas Pe igi 74 





6 =... 

wy MK 
~ ‘ 

we 


Lise Od PPT | Bae eas 1g | Ble ss 16" siesta 
— -—CUSTOM-BUILT CABINETS | FACTORY » YOU 


3 LEADING 1956 STYLES ,; 
Mahogany or walnut cbie WESTCHESTER $§§-70 MANHATTAN 953.43 























SUPER DE LUXE 
31-TUBE 
#630 TV CHASSIS 


+630 SUPER DELUXE 31-TUBE TV KIT t rom FACTORY to YOU 
OPERATES 16” to 21” PICTURE TUBES © Engineered GEM 1 $35. 91 


FULL “amc BANDWIDTH e@ CAS 
CODE TUNER e COSINE DEFLECTION YOKE @ LARG 
ER POWER TRANSFORMER e@ KEYED AGC @ 12” oa—— 
SPEAKER @ CONDENSERS RESISTORS GEM MAN- 


tolerance COMPLETE j 
SET of PARTS wid TUBES. ervt ‘ also HATTAN 
& \ LF. ¢ ‘ r ? pork « chs available DB 


y ‘y Rg Be for 
\_ ASSEMBLING INSTRUCTIONS" le 24 or 27 


{ picture tube 
Slashed to 399. -99 : $59.54 alatinnn Sani x 
[Seto or 26° 6 222680 $0229 ) (Ser wae eae vo <-seintee 


+630,;'frTV CHASSIS DUMONT OR THOMAS PICTURE TUBES 
sussieaer tees po f a it BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 


slashed 109 4D-27_ ['=2707008Q 2-68 | 2] -areren$32-21 | 24 «225 00$48-99| 27° 2204874. a | 
#630 § TECHMASTER~, ;—21” TV CONVERSION KIT ‘STANDARD CASCODE TUNER 


Convert « any Size, any Make TV RECEIVER to ope Brook ASCODE S 97 

COMPLETE LINE AT SPECIAL PRICES ate the 21” or ANY 70° PICTURE TUBE MANUAL 15- 
Catalog mailed on request COMPLETE SET OF ESSENTIAL PARTS includes — 

matched set of Todd 70 COSINE DEFLECTION 

YOKE and TODD HV FLYBACK TRANSFORMER 


FOCALIZER, 20KV FILTER, DRIVE TRIMMER. | FUBULAR CONDENSERS—85°C 


PULSE KEYED AGC KIT LINEARITY COIL, mon SS RESISTORS. : 


th Kit ¢t stall are 33 - 005 0 4 
te and the easiest © insta .005—400v c i 147—600v .... 9c 
By gh ding th maa winter Your ree 913° 101 —400v 5e | 1 —600v ....12¢ 
| 
i] 
] 
| 






































price.. Incl CONVERSION MANUAL wi te -02 —400v 5¢ 25 —600v ....14¢ 
Step-by-Step Instructi gre .047—400v 7¢ 001—1000v ...11c 
-1 —400v . 9% 


01 —1000v ...14c 
.25 —400v 12¢ 


27” TV CONVERSION KIT 20290 22 2: 05 —1000y |. 18e 
my, “01 —600v .... Se 
per 


05 —1000v ...18¢ 
.02 —600v . 8c 








1 —1000v ...22¢ 


Convert any Size, any Make TV RECEIVER to o 5 —400v ....28¢ 


ate the 27” or ANY 90° PICTURE TUBE 
COMPLETE SET OF ESSENTIAL PARTS includes CARBON RESISTORS 
matched set of Todd 90° COSINE DEFLECTION 
YOKE and TODD 18KV FLYBACK TRANSFORMER, 
30KV FILTER, 6AX4 TUBE, YOKE BRACKETS. ; 
WIDTH CONTROL, CONDENSERS, RESISTORS. V2 WATT, 5 Se 4e 20%... .3e 
List Price $3975 1 WATT, 5 6c 5c 20%....4¢ 
2 WATT, 5 yon 7c 20 ajane 





Your 345" 
Price.. Step-by-Step Instructions & Diagrs ELECTROLYTIC CONDENSERS — 85 Cc 


w 


Godlee Inte Geeaber clensk ar -canl vanene. inuinteds. ny 40/10/80 mfd—450/450/15 .$1.37 
_ Nts 40/40/10 mfd—450/450/450v ... 1.21... *1:49 
—-18KV FLYBACK TRANSF. 80/50 mfd—450/50v ...... Jona Se 

10 mfd—45 350 oe 
‘ 7 UNIVERSAL MOUNTING 3 20 80 mid 450/350v x 1. 1.49 











' V k« 
t ex 24 and TV 


250/1000 mfd—10/é6v . we 


52 g2s5" © 20" ; \oteve sal 20/30 mfd—150v. 38 20 mfd—450v . .42c 
picture tubes 50/30 mfd—150v .39c 30 mfd—450v . .49c 


COSINE DEFLECTION YOKE- SS Yj MICA & CERAMIC CONDENSERS 


pon 0 I YPE s ee etwork 
s en r ‘ 


20 mfd—150v 27c¢ | 8 mfd—450v .. .26c 





Value s uf 


1 24 
¥ hes. for istorte ‘cl r picture ane 7 5 f ) 2 
a I wer nstructio and s vema ic thf Mig bj 27 33 39( 1 "| 5c 
r ded for ildi replacing 4 
i 50 900. & oice eact 


BROOKS RADIO & 1V CORP. 84 in st. Dept. A, New York, N.Y, -oisrous 
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major 
quality 
checks 


ASSURE SUPERB 
CABLE PERFORMANCE 














LL —_ eS 


& 8 whites 


—$rrr 


SS | _ 
“a wae 2 4 





a) 77 Zo" 
Amy) 


awa RAR 


ns 


7 major quality checks, on the line and 
in the laboratory assure the top per- 


formance of dependable AMPHENOL co- 
axial cable. 

l Center conductor: lab check of me- 
chanical and electrical characteris- 
tics. 

2 Dielectric: rolling micrometer 
checks dimensions during extrusion. 

3 Finished Core: micrometer checked 
again before jacketing. 

4 Shielding: checked after braiding 
for percentage of coverage, loose 
ends, tightness. 

5 Jacket: inspected 100° during ex- 
trusion. 

6 Complete cable: special lab check 
of every run, electrically and me- 
chanically. 

7 Complete cable: eve y foot extruded 
is run through automatic machinery 
for final dimensional check. 

Constant inspection and testing during 
manufacture, the use of fine materials, 
modern equipment, skilled workmen 
all are combined at AMPHENOL. Specify 
and insist upon AMPHENOL coaxial cables! 


VY 


AMERICAN PHENOLIC CORPORATION 
chicago 50, illinois 
AMPHENOL CANADA LIMITED toronto 9, ontario 
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dent; executive secreta 
corresponding secreté 
treasurer, Jack Spega 
tion vice president, H. M. | 
ness section vice pre 

farb. 


NATESA REGIONAL MEF 


The first regional 
under the regional 
tional Alliance of 7 
tronic Service Asso 
way in Oklahoma ( 
Representatives fre 





tled snowstorms to 
the meeting 


The meeting wa 


Lutz, executive officer of t NATI 

West Central Region ! NA 

vice president; W 

Omaha, North Plain P 


Harrol Eales of Okla} 
Plains zone governor 
coll of St. Paul, West ¢ 
secretary. The Oklal 
TV Service Associat 
Mr. Eales, a past pre 
man in charge of deta 
250 peers 
meeting, repre t 


towns in & state T) 


Over 


to all service eal 
sociation whethe 
NATESA or not. Ay 
ceived from 3 associat 
ship in NATESA. TI! 
ana seminars vere 
well planned and ¢ 
said. A banquet ar 
evening highlight t 

It was announced 


ing of NATESA off 


graphical divisions, a 
delegates fron new ft 


held in Omaha, Neb., A 


SANTA CLARA VICTORY 


The Radio & Tele 
of Santa Clara Valley (R17 
claims a victory for t 
service technician it 
of RCA Victor policy 
of the Magic Brain re 

Dealers were origir 
October, 1955, RCA bu 
chase Magic Brau units f th . 
Service Ce 


whe thoy 
the unit and bill you i 
a net profit of $10.” RTASC\ 
ney, Tony Anasta 
write letters of protest to a 
at RCA. According t H I 
Schmitt, RTASCV pre t 
the only protest he hea 

On Dec. 2, RCA i 
bulletin, stating that 
may purchase and 
mote control. Whils 
the association believe 


announcement did 
consistent with tr 
firm’s policy of sell 

to service shops” 

opportunity to make 
stallations without 
customers with out 
izations. 













COMPRESSED GLASS SEALED TYPES—Packed in light-as-air Styrofoam which holds axial 


type leads straight... keeps shipping costs down. Capacitors are easily removed from 






packing to be fed to automatic fabricating machines, 


Specially packaged capacitors speed 
automated chassis assembly 


New methods of packaging capacitors for automatic machine assembly of 
printed electronic circuits have been developed by the Sangamo Electric 
Company. With this special packaging, there’s no need for time-consuming 
straightening of wire leads or checking if close tolerances between leads have 
been maintained throughout shipping and handling. This special packing 
makes it easy to remove Sangamo Capacitors from their containers in uniform 
rows, with wire leads always straight. 


Here are a few examples of Sangamo packaging. Sangamo will be glad to 


discuss special packaging to fit your particular requirements. Write to the 





PLUG-IN PAPER TUBULARS Att i to glass filament 


factory today. tape, uniform rows o T é per tubulars can 


be lifted from the rd if mbly machines. 

° ° se Cl tolera ¢ betwe . tained through- 

SANGAMO ELECTRIC COMPANY + Marion, Illinois = Sis%,ouons’ bons ee 
aged standard paper tut the foreground, 

ore also available scS6-1 


WIRE LEAD MICA CAPACITORS— 
Packaged to keep pre-trimmed 

4 leads straight in transit. Taped 
for ease of handling and feed- 
ing through magazine of auvto- 
matic machines. 


SILVERED MICA BUTTON 

CAPACITORS—Fixed in cardboard 
squares and boxed. Users like 
them because they may be easily 
stored and they provide quick 
identification of inventory. Color 
code does not chip off and ter- 
minals are kept from bending 


hn. OS. amassed aoasheatiae 














ANOTHER TURNER 


Slender, modern dynamic at a 
fraction of the price you expect 


MICROPHONE VALUE 


THE 


TURNER 


COMPANY 





933 17th St. NE, Cedar Rapids, towa 


Cenede: Canadian Marconi Co., 
Toronto, Ont. & Branches 
Ad Auriema, inc., 89 Broad 
St., New York 4, N. Y. 


Export: 


Get more out of your job—or hobby with 
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P No. 54 24 4 i 
Look for this new revolving — Par y Page e 50 $1.50 
Cuater ee ot yew de ‘AUDIO-HIGH FIDELITY 
NEW! Basic Audio High-Fidelity—De- High Fidelity tech. 
TRANSISTORS Course N sign, Construction, niques 
Transistors — Theory Audio f nta yg — neg humor 
and Practice N l nd ve t 
For th practica i var d tect t perfor: 
tr ry ( 1 niques. 224 Page Amplifier nstru t 
ion t 144 F - r $2.75. tion. 128 Pag $1.50 $1.00 
Pages. $2. 00 i cover $5.00 
ee your distributor — or mail this coupon RADIO-CONTROL FUNDAMENTALS 
Radio-C tr 1 Hand- B Rad Course— 
GERNSBACK LIBRARY, INC, Dept. 36 book No.” ; So Oe 06 teerecedion 
| 25 West Broadway | juid k 
| New York 7, N.Y. | 1 1 d R 
| Enclosed is my rem ttance ofS | y ster rage C 
Please send me the ng books postpaid $2.25 I 
| Prices 10% higher Canada | Model Control by Radio . $2.25 
| 39 42 43 a4 4s 46 | No. 43. Theory of R/C Radio Tube Fundamen- 
47 44 49 50 $1 52 seiieil iiae tals 
) 53 54 55 57 66 di : : 
| Hara cover editions by mail only | Deces. 08: 00 "$1.00 
52H 54H 55H 57H 66H | 
ewe MISCELLANEOUS 
| Pl | Radio 6 tv Hints— Practical Disc Record- 
| Street | No. 47 iints, kinks ing —) 9. How t 
md _ she cuts. 112 make d I 
] city State | Pages $1.00 96 Pages. 75¢ 
Cee came cae cane eae eum ame oe a ae oe oe oe => axe ot 


Gernsback 


Now—a complete library of low- 
cost books to help you get ahead 


$2.50. 


ig 





in your job or get more from lars to you. Pick out the books 
your hobby These complete you need—if your distributor 
easy-to-read books will give you doesn't have them, send in the 


new ideas, 


— The V.T.V.M. 


Sweep and Marker 
Generators f 


$2.50. 


edit 





Library Books 


and save costly mistakes which 
may be worth hundreds of dol- 





show you short cuts coupon below today 


SERVICING AND TEST INSTRUMENTS 





$2.50. Har Radio & TV Test In- 
$4.00 struments 
The Oscilloscope 
N 52. How t yet 
$4.60 $1.50 


Television Technotes 
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TUBE 
The 


count 


DISCOUNTS DISCUSSI 
evils of 
the independent 
formed the 
at the Januat 
Televis 


selli 


nician 
debate 
Radio Guil f | 
(N.Y.) 

The 
meeting 
of 


10n 


feeling of a 


Was expre 

Baldwin, | Ss 

ervice industry 
tubes the aealetr 


labor ch: 


son 
the 
count 
rals¢ 
inade 
to levy 


ice 


tubes 


larges are 
lping 
quacy of these rates.” | 
that service t 
get into 
To do so we W 


are ne 


out 


neve! combat 
ho ASCS. 
our standards of 
Another point of 
Robert Larsen of W 
Rosedale, was that a 
price should be detern 
of cutting the advantas 
houses, farmers’ 
hardware stores now have 
if tubes sold 
that now lists at $2 wou 
and would the serv 
cents. In line 
would be ccel 
Guild president Murray B 
pressing not his 
quoting arguments that ha 
sented to him, and refer 
larly to the automatic 
that are becoming con 
—stated: 
ah ae 
sumers locally at 
stores, hardware 
kets would have 
meet competition. 
beautiful 150° 
created for these operat 
tween themselves and 
chop it down to 50° 
“After deducting the 
ing the tube testers, the loss: 
pilferage, etc., there would ha 
enough left over after th: 
the shipping.” 


NONAFFILIATION VOTED 


The new California State E 
Association went on record at its Ja 
ary board of directors’ meet 
affiliation with any nat 
tion now in the field 

The association is concerned } 
ily with state-wide pul re 
functions, relationship with deale 
manufacturers and tate 
affecting the radio-TV 

ARTSD ELECTS 
new president of the A 
Television Service 
Ohio, appointed 
from advert 
delegate Che 
Cumbow, pre 
vice president; B 


S¢ 


¢ 


market 





were at 4 
cost 
other 


considered excs 


own 


tubes were 

10) off 
store al 
to dro} 
This 
profit tr at 


industry 


The 
Radio 
Columbus, 
ranging 

(Ohio) 
officers are: Jim 
Harry Walcutt, 
Hawthorne, treasurer; Jack ¢ 
secretary. A five-man board of dire: 
tors—plus one jobber representative 
the board—was also elected E} 


tees, 


TESA 
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2N139, 2N140 


RCA has announced two new tran- 
istors, the 2N139 and 2N140, intended 
for intermediate-frequency amplifier 
and converter service, respectively, in 


transistorized portable and automobile 


radio receivers. Both transistors are 
hermetically sealed and are of the 
germanium-alloy, p-n-p junction type. 

‘ 

'/2 

’ 





The 2N139 
especially for 
provide a power 
ke in 


photo) designed 
455-ke applications, can 
30 db at 455 
circuits 


(see 


gain of 
suitable common-emitter 
(see diagram). It has excellent sta- 
bility, low collector cutoff current, is 
only 0.26 inch in diameter has a 
seated height of 0.495 inch. 


and 














2B3-GT 


A new high-voltage rectifier tube, 
the 2B3-GT, has been announced by 
G-E. Intended for use in television 


receivers in place of the popular 1B3- 
GT, the tube can be operated direct 
from a flyback transformer without a 
filament dropping The 2B3- 
GT (see photo) has a filament rating 


resistor. 


of 1.75 volts at 250 ma as compared 
with the 1B3-GT rating of 1.25 volts 
at 200 ma. Other ratings and pin 
connections remain the same as those 









































The 2N140 is mechanically like the 
2N139 but has characteristics which 
especially meet the requirements of 
converter and mixer-—oscillator applica- 
tions in the standard AM 
band. In typical operation in a common- 
emitter circuit (see diagram) the 
2N140 features a conversion power 
gain of 27 db at 1 me. The circuit is 
sufficiently stable to permit changing 
transistors without readjusting the 
oscillator. 


broadcast 


Maximum ratings for the 2N139 and 
2N140 are: collector voltage, 16; 
collector current, 15 ma; collector 
dissipation, mw; emitter voltage, 

12, emitter current, 15 ma. 


nes 
35 
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1B3-GT. 
should 


The new high-voltage 
give tube life 


of the 
rectifier 
and reduce television set manufacturing 


costs. 


longe! 


6CS5, 12CS5 

Designed for use in low-voltage audio 
applications, the 6CS5 and 12CS5, de- 
veloped by CBS-Hytron, minia- 
turized beam pentodes with the same 
power-handling capability and electrical 
characteristics as the 6W6-GT. The 
tubes fulfill the demand for high audio- 
power output with low supply voltages 
and may be used in printed-circuit radio 
and television receivers. The tubes 
are nine-pin units with the 12CS5 de- 


are 


NOW... model SX-100 
Selectable sid 
BUILT TO THE SPECIFICATIONS OF 
1,000,000 FIELD EXPERTS 


band receiver 











See it at your Jol y $295.00 
Secccccnscnsssccccccscccecesscesiasce coccvcesescce 
Mi 
lreq [ ke BOK« 

) s dime 
Secccccccccccsccccsecccccssesceccccceseccscecscece 
Lin afhes 

Al 
t A, r 
a : 
manufact sit 
I t fer y perform 





ELE BL 

2. ‘“TEE-NOTCE F velopment 
provides a stable rative system for 
No also produ an effective steepening of 
the already ex r band (made 
famous in the SX reases the 
effectiveness of the ad ed exalted carrier 
type recepti 

3. NOTCH DEPTH CONTE for maximum null 
adjustment 

4. ANTENNA TRIMMER 

5. PLUG IN LABORAT YPE EVACUATED 100 
KC QUARTZ CRYSTAL CALIBRATOR—included 
in price 

6. LOGGING DIALS FOR BOTH TUNING CON- 
TROLS 

7. FULL PRECISION GEAR DRIVE DIAL SYSTEM. 

8. SECOND CONVERSION LATOR CRYSTAL 


CONTROLLED—greater stability through crystal 
contro! and additional temperature compensa- 
tion of high frequency tor circuits. 








CONTROLS 
Pitch Control 
Reception 
Standby 

Phone Jack 
Response c¢ 
band selector) 
Antenna Trimmer 
Notch Frequency 
Notch depth 
Calibrator on/off 
Sensitivity 

Band Selector 
Volume 

Tuning 

AVC on/ off 
Noise limiter 
Bandspread 


Selectivity 


ipper and lower side 





hallicrafters 


CHICAGO 24, ILLINOIS 
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Engineering 





An engineering writer is that rare 
combination of a man so technically informed 
that he knows every detail of a given 

piece of equipment—and also is able to 
written description 


present a clear, concise 


of its ope ration and performance. 





Engineering writers at Hughes Research and Development Labo- 
atories are as important to the team effort on any project as the 
engineers with whom they work in close cooperation. This 
because the handbooks and other material created by engineering 
writers are products—just as are antennas, modulators, syn- 
chronizers and other electronic items. 

The writers’ products include Hughes equipment oper 
instructions; pilot and radar operator instruction manuals; serv- 
ice instruction books; test equipment use and service manual 
illustrated parts catalogues. Tape recorders are a time- and effort- 
saving tool in this work. 

Evening classes are available nearby at the University of Cali- 
fornia, Los Angeles, and the University of Southern California, 
for engineering writers desiring to advance their knowledge of 
the electronics arts. 








FOR INFORMATION CONCERNING AVAILABLE POSITIONS WRIT! 





Scientific 


“| HUGHES 


Relations 





RESEARCH AND DEVELOPMENT LABORATORIES 


Culver City, Los Angeles County, California 


Pr 








NEW TUBES AND TRANSISTORS (Con 
signed for 600-ma serie 
tion, 


6DQ6, 12DQ06 

An addition to their 
controlled-warmup tub¢e 
nounced by G-E with th 
of the 12DQ6. The 6-volt 
6DQ6. The tubes (see 
signed for horizontal-def 


pt | 
.. 


Left 12DQ6, Richt 6DOQ6 


fie. rvice. They | 
perveance, 
a high-efficiency 90 

The 6DQ6 and 12DQ¢ 


] 


peak plate pulse o f 


permitting 


a plate dissipation 
The 6DQ6 heater 

and 1.2 amperes; 

volts and a heater « 


ampere 


6842 


\ seven-pin miniat 
overall height of 2! 
is designed for use 
supplies or voltage 
operating at plate potent 
volts to 4 kv. This N 


tube is useful as a shunt 


S3HOINI 





in a series regulator 
ment that requires a " 
independent of line-volt: 
current variations. ° 
photo) can provide up t 
plate current and 
imately 8 watts. 

The low capacitance 
high voltage ratings of tl 
the tube well suited fo: 
in television receiver and 
sweep circuits employing 
deflection. 


RADIO-ELECTRONI 


cr 


VY 


c 
2 





There’s more than Financial Reward 


“WU MTVAC 





Money talks—ana it is certainly an important « 
of us. Other things count too—such as the challenge and t 


These are permanent non- Univac® offers permanent, secure, and rewarding positi 


uvel poaitem. FIELD LOCATION ENGINEERS with a college degree in a scientific or engi- 


neering field and experience in electronics. Extensive electronic 
os ; ae 
background may substitute for some college. Many opportunities 
Full salary while you re- for rapid advancement. 


ceive excellent training on 


complex computer circuits. FIELD LOCATION TECHNICIANS Technical school background and prefer- 
ably some experience in electronics. These positions can lead to 
° full engineering responsibility. 


Excellent hospitalization os : ‘ : : 

. ' é These are assignments with Univac installations 

and insurance plans paid ae e ne te 
Univac I, Univac Scientific and File Computer. 

by company. 


Send complete resume to ; 
° #?, a ; F7. ‘A // * _ & 
Regular merit reviews ms 


queried unbtapelllia: tos DIVISION OF SPERRY RAND CORPORATION ah 


outstanding performance. : ve 
MR. D. A. BOWDOIN MR. KURT PINKE MR. FRANK KING a S, 


Dept. M-10 Dept. M-10 Dept. M-10 
2300 W. Allegheny Ave. 1902 W. Minnehaha Ave. Wilson Avenue 
Philadelphia, Pa. St. Paul W4, Minn. South Norwalk, Conn. 


MARCH, 1956 





















MONITOR 










Note: Records below are 12-inch LP 
and play back with RIAA curve unles 
otherwise indicated. 










TCHAIKOVSKY : 


Capriccio Italien 


RIMSKY-KORSAKOV : 


Capriccio Espagnol 


1812 Overture 








Russian Easter Overture 
Vienna State Opera Orchestra 
conducted by Mario Rossi. 













SRV-10 





Vanguard 









The very latest publi- 
cation of the world famous 

Radio Handbook with... ALL 
NEW EQUIPMENT SHOWN! 


( -e 
A wealth of valuable reference work will VE 
he 1 Nege 


* found in these profusely illustrated and 





















diagrammed 76% pages 





Chapter alter chapter of necessary. vital informa- 
tion for every practical radioman. technician, ad- 






vanced amatleul é eineer and operator. 











Just look at these chapter titles! 






° t e wt ee Amplitude Modulation « § 
e e ts © Receiving Equipment ¥ 
. . e TV & BC Interference Excit Sey ee 
. t £ . . ge rcuits 
e T Pp e ces ¢ Receiver Fundament< 6 2.8 & » Goneiction 
. Y ° t nstr. e tenr H-F 4 y 
bd T An f . Amplifiers at: H4 . & Be et ‘ $7 50 in S { SME I AN A: The Voldau 

M , r : < ; ie “ : ENESCO: Rumanian Rhapsody 
e v . f ransmis n @ Speech & AM Equipment re ae 

‘ KODALY: Dances of Gelanta 





DVORAK: Scherzo Capriccioso. Opus 66 
BUY FROM YOUR FAVORITE DISTRIBUTOR Bamberg Symphony conducted by 
at above price or add 10% on direct mail orders to: Jonel Perlea 
EDITORS and (Ne Ltd. 


SUMMERLAN CALIFORNIA 


ORDER FROM BAKER & TAYLOR CO., HILLSIDE. NJ. 






Vox PL-9500 









~ BOOKSTORES 




















mUtilim-).) 


SURINACH, Carlos: Ritmo Jondo 

| Three Berber Songs 

HLPCRPPLED CHORE $ «Three Berber Some 

Various chamber ensembles 
conducted by the composer 


MGM E-3268 






Ask For Sprague By Catalog Number 
Know what you're getting... 

get exactly what you want. 
Sprague. Use complete 

radio-TV service catalog 

C-610. Write Sprague Products 
Company, 81 Marshall Street, 
North Adams, Mass. 

WORLD'S LARGEST 

CAPACITOR MANUFACTURER 


Don't be vague. . 


| VVVVVVOWr 








} A brief version of Rit 
MGM's E-3155 Spanish and { 
Music which I liked so much. H t 













RADIO-ELECTRONICS 


Filament : 
aiid di @ 


DEALER NET 
With 


With $0.95 VERSATILE 
LOWER 
COMPLETELY NEW’ — COST 


@ Automatically checks ALL TUBES 
loctals and pix tube 

@ Continuity and voltage tester—no switches 
merely plug in test leads 


including 


Ask your Jobber to see the New Senco Checker 
‘ 
INSTRUMENTS CO. 9 


‘SERVICE 
ADDISON, ILLINOIS g 


"ADDISON INDUSTRIAL DISTRICT" 7 


GOOD THINGS ing, 
COME INSMALL “Sw 
ARKAY MODEL PR-3 


PACKAGES!! 
Amazing Miniature Radio 


eaturing a superheterodyne 
circuit and hearing aid type 
ear piece, this radio kit, which 
. has set the industry talking, 
feceives the full AM band. 3 tube circuit brings 
in all stations clear as a bell ~ its plastic case 
measures only 544” x 344" as small as a 


pocket book. 
$12.95 
ARKAY MODEL M-853 


Measures AC-DC voltages from 
0 to 2500 volts in 5 ranges 
and DC current ranges from 
0 to 250 MA in 2 ranges. This 
accurate easily read pocket 
instrument is versatile and 
highly stable. A must for every 
i if 
Jepa Purpose. $9 95 


Big x4"x134" 


OTHER KITS 


IN THE ARKAY LINE 


¢ Television Kits 

*Testing Equipment ¢ Phonographs 
e Audio Amplifiers e Geiger Counters 
ee, Equipment e Radios 


h ndertul kits 


“FREE Rad 


Say for the eca 


Radio Kits Inc., Dests 2 
120 Cedar Street New York 


MARCH, 1956 


NEW RECORDS 


yo lex 
on the edge 
ting pre 

no distortion 


PROKOFIEFF: Prodigal Son 
(Complete ballet music) 
New York City Ballet Orchestra 
conducted by Leon Barzin 
Vox PI 9310 


Concertos Under the Stars 
Leonard Pennario, piano 
Hollywood Bowl Symphony 

conducted by Carmen Dragon 
Capitol P-8326 

nother contributior tol to the librar 
~opular”’ 
verve and color 


ymphor 
listener and ex 
even “concerts 
Warsau Concert 
nish Rhapse 
ta, Liebestraun 
the ; o 


nly 


r on good hi-fi 
lass as the Vangu 
this for real long ha 


the treet should love it 
American Southwest 
Folkways FPX-122 


Vol. Il 
FPX- 


Sounds of the 


Animals 


Folkways 


Sounds of Sea 
125 
Sounds of Carnival 

Folkways FPX-126 


Sounds of Medicine: Operation Body 
Sounds 


FPX- 


Folkways 127 
lon't know how r 
ave that one « 
high-fidelity 
ert” of varic 
re records litable 
idiophiles home.” 
Sounds of Carr 
is all calliope music and reasor 
the wheezing, hay-wired i 
American Royal Shows; but « or tw 
The other side offers variou 


crowd 


is a plenty. 
orted carnival 
fortunately this is too 
job; and I presume 
radio and TV stations for sound « 
Sounds of the American Souti 
rattlesnake (at 
variou 


and 
amateurish ¢ 


and a 


will be most 


with least 


eties) plus 


& 
' 
’ 
e 
' 
' 
' 
' 
' 
' 
| 
' 
' 
i 
s 
1 
' 
' 
i 
1 
' 
‘ 
& 
a 
- 


there 
we 


new 
CGY 
ways 


to adda 


RC- 
Record Changer 


to your 
HIGH FIDELITY 
SYSTEM 

Write for de 


S222 SB SSS SSS Se ee ee ee ee 
Dt 


_ ROCKBAR CORPORATION 


15 East 37th St w York 16, N.Y 


today 


a 


‘ 

s 

‘ 

1 

' 
. ‘ 
Please send me complete informa- 4 
tion about the **two new pre-wired : 
and pre-mounted Collaro RC-54 units ' 
designed for ready us¢ : 
? 
® 
Name ' 
’ 
J 
Address a 
' 

2 

2 

City . 

® 

e 
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Your Acrores Dust ridutor 





i 
s38 


HERE IT IS! 

A complete, up-to-date replacement 
guide for all electrolytic capacitors 
used in TV sets. Saves time, labor, 
money, on your service calls. In all 
cases, this Guide recommends only 
ONE unit replacement for any 
given Manufacturer's Part No. 
—not TWO units to replace ONE. 
Ask your distributor for your copy. 
Or send 25¢c directly to... 





AEROVOY CORPORATION 











DISTRIBUTOR SALES DIVISION 
NEW BEDFORD, MASS. 
in Canada AEROVOX CANADA LTD... Hamilton, Ont 
Export. Ad Auriemo.inc.. 89 Brood S!, New York, N.Y 
Cable: Auriemo, N.Y 
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NEW RECORDS 





cats, etc. The portable re rder used d not do 
them a omplete i 
like, but the rattlesna are natural enough 
to frighten if you've ever heard one 
The operation in Sou 
hair-raising in its verisimilitude t the pr 
of this dise are the band 
} normal and abnormal he 
} and bowel noises The norma heartbeat ha 
| some awesome transient and the re ration 
obviously -ontain high-higt 
sembling white noise 
One side of Sor S 1 I 
field of natural undersea ‘ n a fast once- 
over-lightly; the other side cove in detail the 
fascinating ase of porpoise ind hich the 
evidence suggests, are a_ type f pulse-tin 
modulated ind ranging Pa i n¢ l 
f test purpose 1 the t 
clicks at 1 ith of nat i 
followed by echoe ror n 
The pulses are genui ‘ 
are faint; it takes a b 
learly and sharply. 
Jimmy Durante in Person 
MGM E-3256 
Nothi hi-fi interest here that I can find 
but anybody who has « iked Durants 
we his op} t i 
hi assi ng ir I 
The Lost Chord and 1 


BEETHOVEN: 
D Major 
Nathan Milstein, violin 
William Steinberg and the 

Pittsburgh Symphony 
Capitol P-8313 


Violin Concerto in 


Milstein and the Pittsburgh pt y give 
r f the reatest of 1 rt a 
r worthy performance. S 
re ll that this is the concerto whict ives the 
Kettle drun a rea ‘ 
the drun and tt 
interesting particularly for ne ir inter- 


modulation distortion. 





Cm TELCO TELEVISION 


AT YOUR 


WRITE for your TELCO 





TELCO CHIMNEY TELCO DELUXE 


nt 
Milstein violin i 
weet elf and hi pla 
inforced, the high not 
and right on the head. The 
which or ome of it 
acoustics of the Mosque 
is really impressive. M 
cially like the deep ba 
where it underlie the 
measure IM rt 
fine ound as well a 
think, agree that thi 
The first movement 
SAINT-SAENS: Cello Concerto No. I 


in A minor 

LALO: Cello Concerto in 
Andre Navarra, 
Orchestra of Paris Opera conducted 


D minor 


by Emanuel Young 
Capitol P-8318 

Thi faith 
vide 1 ely nid 
impressi 1 tri 
mall spea ten 
above 50 rt 
excel t d 
bet w r th tw 
ra The “ s 
ir esting ajor 

in i er 

definition is exceptior 


Holiday in Cuba 


Don Marino Barreto, Jr. and his 
Cuban Orchestra 
Vox VX-25020 

Except that, like 
se 4 lightly ove 
cla popular demon 

inglir igh f 

dul eep ba and 

Na and 
rT ords ment ” a r 
tained by writing Re 


5 Wes 3t Broadway, New Y 


HARDWARE 
DISTRIBUTOR 


otalog or ask your supplier FREE! 


TELCO DUPLEX 





TELCO TELEVISION 
ROLL-AROUND 


TELCO UNIVERSAL 
LIGHTNING ARRESTOR 


QUICK MOUNT CHIMNEY MOUNT STAND-OFF 
One-piece style All aluminum TELCO TV STAND-OFF Inline wood-screw 
for fast installing with stainless strap Wood-screw type, 3' 4” long type, 7 
Ne. 8005 No. 8001 Ne. 8027 Ne. 8225 





VELCO RATCHET TYPE 
CHIMNEY MOUNT 


TELCO UNF-VHF 
LIGHTNING ARRESTOR 


























UL-approved; Fits under most sets UL-approved ; For masts to 134" dia 
for all lead-ins for easy moving 300- & 450-Ohm lines fast, sure 
Me. 8642 Ne. 8957 Ne. 8640 Me. 9218 
| 
AN, 
i 
M 
TELCO NO-GUY TELCO HEAVY DUTY TELCO TELCO TV 
ROOF MOUNT RIDGE MOUNT TUBE CHECKER LEAD-4IN TUBE 
Cast iron base; For flat or any-angle roof; Series filament and Universal style 
114" dia. masts. 134" mast. continuity tests. up to 14° wall 
Ne. 9060 Ne. 8630 Me. 9270 Ne. 8958 


TELEVISION HARDWARE MFG. CO. 


Division of General Cement Mfg. Co. 


910 Taylor Avenue © Rockford, Illinois 


RADIO-ELECTRONICS 








ELLING OUT!” 


; REGARDLESS OF COST. 
Prices Reduced Up to 80% 


Model 999 Combination 





F 


A.C 


R.F 
ke 


tion 

effective 
is obtainable 
the 
test 


times. R.F 
modulated by 
Complete with 
Reg. $39.50; 


at all 
arately or 
Frequency 

instructions 


to 50 mc 


M..A.M 


SIGNAL 


ind Television 


GENERATOR 


operated 


frequen 


generates 
es from 150 
Positive ac 
attenuator provides : 
control sistance Ranges: 
Complete 
Size: 6''x3'/2''x2" 
Reg. $16.85 


output 


sep $ gs0 


Audio 
leads 
now only 
Famous-Make 


OHMMETER 


Has a double range of 0-10 


and 


0-1000 ohms for ac- 


curate measurement of low 


resistance 


Widely used for 


production testing, armature 


and 


field 


resistances of 


small motors relay and coil 


testing 
ing tests, 
Complete 
instructions 


transformer wind- 
etc. 
with leads 


case 


test 
leather 


Reg. $36.50 $] 495 


SUPERIOR re 
METROPOLITAN ......... 
GENERAL ELECTRONICS .. 


REINER ELECTRONICS 
RADIO CITY PRODUCTS... 


SHALLCROSS ........... 
ea 
a a ae 
pecans pate 
RE ical sapint 
ee ee 
GRAF-O-TONE .......... 
SET OE TORE OT 
NIE. acccncscnsaans 
I aca 
ES er 
TELE-TONE ............. 
IOI co ociceenedves 
STANDARD ........--.-- 
a ee 
GENERAL ELECTRIC ..... 
epee NI 
ee a oa 
GENERAL ELECTRIC ..... 
is 
I eC eae 
GENERAL ELECTRIC ..... 
ean 
CUCKOO CLOCK ........ 


BROIL-QUICK CHEF ..... 


CAPITOL .ncccccccccccce 


No. 22, stranded, tinned, copper push-back 

wire, on 500’ spools 
MODEL CAPRI, 3 speed recordplayers, with life 

time needie, plastic case, speaker and amplifier 
Automatic Recordchanger 
Table Radio, all colors 
Table Radio, 5 tubes, al! colors 
Clock Radios, all colors 
di i RR re 
Table Radios, all colors 5 tubes 
Portable Radios, 3 Way 5 tubes 
Portable Radios, 3 Way 5 tubes 
Portable Radios, 3 Way 5 tubes 
Clock Radios, 5 tubes 
Clock Radios, 5 tubes 
Whistling Tea Kettles 
cede sites Bireiece, OO Ee ee 
Table Radios, all colors 5 tubes.............00% 
Genuine, imported Black Forest, hand-carved, 

cuemeds Overy 15 minutes. oo. cccvccceccccccese 
Electronic, oscillating massager with infra- 

red heat combined 
Fully automatic rotisserie and broiler combination, 

7 way, with time clock, 3 heat element, 

double powered.......... coeee 
Infra-red heat, automatic broile 





OMPLETE STOCK OF NATIONALLY ADVERTISED 
RADIO & TELEVISION TESTING INSTRUMENTS, 
PARTS AND ELECTRICAL APPLIANCES TO BE SOLD 


This is the opportunity of a lifetime! 


Below mentioned units are not kits, but all factory wired and brar 
have been discontinued by the manufacturer, 
carries a one year factory guarantee. 


TEST CRAFT 


Model TC-10 Quality 


AC 


and DC 
0-5 
1500/3000 Volts 
Current Ranges 
ma. 0-1.5 


0-100 ohms. 0-10 
with batteries, 


instruct 


SUPREME 


Model 543-S 


Multimeter 


1% WIRE WOUND 
PRECISION 
RESISTORS 


Ranges: 0-150- 

Ma: 0-60-120- 

AC Volt Ranges 

0-150-300. Ohm Ranges: 

0-1000/100,000. Complete 
with instructions 





Reg. $24.50 $995 
now only now only 
Dealers Selling-Out 
Net Price Price 
Model 660-A Signal Generator.........-.0e0eeeeee $ 42.50 $ 29.50 
. S00 Gey Coc ec ciweduad sons 21.50 9.95 
200, AM-FM & Television 
Signal Generator, AC operated............ 39.50 24.50 
333, DC Volt-Ohm-Milliammeter............ 26.95 9.95 
668 Electronic Multitester..............006. 74.50 39.50 
665 AC-DC Volt-Ohm Capacity, VTVM...... 95.40 49.50 
630 Wheatstone Resistance Bridge........... 145.00 75.00 
2'/," DC, D'Arsonval Type, | Milliammeter, Meter.... 9.95 2.95 
Model 507, F.S. |, 2 Milliam. Meter............... 12.95 3.95 
Ne et ee ee 12.95 4.95 
3'' D'Arsonval Type, | Milliam. with calibrated 
Volt-Ohm Current Scale, Meter.........--ceeeees 12.95 3.95 
Radio & Phonograph Chassis Cradies..........-.00. 6.95 2.95 
8'' Glass Recording Discs, sold only in 
GOUGEES GE BE GeRBe cc cckewcccesescccecsceseece 75 each .15 
12"' Metal Recording Discs, sold only in 
QRSTONE OT SF Re va wate senncascacaseseiogneees 1.50 each .30 
180 Ohm resistance line cords, 6 foot with plug....... 1.25 each 35 
Electrical Iron Cords, 6 foot with plug.............- 9 each 25 
Extension line cords, 9 foot with plug............ oe 75 each -30 
Extension line cords, 12 foot with plug............-- 95 each 40 


5.75 ea. spool 2.50 


each 
each 
each 
each 
each 
each 
each 
each 
each 
each 
each 
each 
each 
each 
each 


Reduced to 16.95 
Reduced to 9.95 
Reduced to 9.95 
Reduced to 12.95 
Reduced to 18.95 
Reduced to 14.95 
Reduced to 17.95 
Reduced to 24.95 
Reduced to 24.95 
Reduced to 24.95 
Reduced to 24.95 
Reduced to 24.95 
Reduced to 2.95 
Reduced to 7.95 
Reduced to 12.95 
Reduced to 4.95 


each 


Reduced to 3.95 each 


Reduced to 
Reduced to 


24.50 
9.95 


each 
each 


All prices are f.o.b. New York, 20% deposit with order, balance C.O.D., or full remittance with order 
QUANTITIES ARE LIMITED. WRITE, PHONE OR WIRE FOR IMMEDIATE DELIVERY. 


METROPOLITAN ELECTRONICS & INSTRUMENT CO. 


106 Fifth Ave., New York II, 


MARCH, 1956 


N.Y. Telephone: Oregon 5-1707 


Cable Address: 


METRONICS 






Some models 


but every one fa sealed and 


Satisfaction or money refunded within 10 days. 


TEST CRAFT 







Model TC-75 
. Combination 
«* Test Speaker 
7 — coil and Signal 
esse? we Tracer 
peaker sub- 
plus resistor teste 1 fi titutor 
plu ndenser test , il substitu- 
plus output indica 
Cc minke with 3 ‘ 
com $9450 
Reg. $39.50 ow only 





SUPERIOR 
Model PB-100 
Volt-Ohm- 

Milliammeter 





Measures DC Vol? 
ages to 2500 Volts 
4 Voltaaes to 
000 Volts, Resist- 
snce to | Megohm 

Output Volts to 1000 Volts, DC Current to 

2.5 Amperes, Decibels ¢ s 55 D.B. Push 

Button Operation mplete 

with instructions and test leads $] 500 

Reg, $28.40 now only 


2S LTT 
SUPERIOR 


Model 1553 
Volt-Ohm- 


Milliommeter 
Meets U.S. Army re- 
quirements for accu- 
racy and durability 
Measures 


Voltages 
2.5/15/150/750 
Current: 0 to 

75 ma Resist- 

ance: 0 to 5,000/500. - 

000 Ohms. Complete 

with leather case, in- 
ictions 


way 





Reg. $29.25 


SUPERIOR 


5,000 ohms per Volt, 
Volt-Ohm- 
Milliammeter 





D.C. Voltages to 


— 1500 Volts. A.C 
Voltages to 1500 Volts. Resistance to 2 Meg- 
ohms, Output Volts to 1500 Volts, D.C. Cur- 
rent to 150 Ma., Decibels to 


plus 58 D.B. Complete with in 
structions and test leads 


$4,450 
Reg. $27.65 now only 


—_ i i <a 
TEST CRAFT 


Model TC-50 


TUBE AND 
SET TESTER 


Test all tubes up to 
5. 6 


date, incl. 4, ° 
7L, octals, tloctals, 
television, magic eye, 


thyrators single end- 
ed floating filament, 
mercury vapor, new 
miniatures, etc. Mul- 
timeter Specifications: 
AC and DC Voltage Ranges: 0-1-100-1000-5000, 
DC Current Ranges: 0-10-100- Amp. Low Res 


0-10,000 Ohms. Medium 
+2980 





: 0-100,000 Ohms High 
: 0-! megohm. Com- 
plete with test leads and instruc- 


tions. Reg. $49.50 now only 
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RAVIU-ELEUITRONICS 2 









THE BOOK YOU NEED 
TO PRICE WITH SPEED... 


for p rofit 
quick check for 60,000 prices 


Profit-making time-money-phone 
call-saver. 200 pocket-sized pages. 
Replacement parts listed by manu- 
facturer, product and part number. 
up-to-date charging information 

Completely revised 4 times a year. 


radio-electronie 
















SYNCHRODYNE TUNER 






Since publishing the article on a syn- « star cted 
—— : chrodyne receiver (April, 1951) we table and locl 
| have received periodic requests for ad external gna F 





| Tawe Kiees ; | ditional circuits and references rhe \ terti de ding (I 
OFFICIAL _ s aca tag ws _ lit of a ple lator transformer ap} 
PRICING D ane 

ee ; 


» f 







my, tenn 


y 
UU 


, TV-RADIO 
SERVICE 





GUIDE TO \ | } | | 
RESALE PRICES =f cesses ts to tae 
> om TUBES | 
BATTERIES 
ANTENNAS 
AND COMPONENT 
Seavict PARTS 






tb to ane 
“Vor “Alpe 


COVERS ALL | 
SeRvick ITEMS IM 


THE ELECTRONIC jMDUSTRY \\ 


calgon gars 


you 1-NO.} \\ synchrodyne_ type _local-station AM voltage of approxi 
OCTOBER 1035 | tuner designed for the expel enter |! maining terminal 
1 G. A. French and d bed in The n ilaton 
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Prva nkfe 





Radio Constructor (London, England). Switch tuning 





Basically, the synchrodyne is a super-__ problen Only two 




















= het with an if. of zero. The oscillat capacito are shown. Ot 
rr is synchronized and locked in on the added. L1 is a star 
Ba: freque ney of the incoming signal so the tenna coil. You can 
> BN) difference frequency is zero. The o arate primary instead 
Sy g lator signal beats with the ideband outside antenna ji 
ay > of the broadcast signal and produces this circuit 
“> SS a.f. signals identical to those modulating The oscillator coil i 
“a a the transmitter r.f. coil with the prima 
F 3 Signals from the antenna are coupled and the secondary fo 
® ~ to L1 and the desired station tuned added winding with 
Y d in by the trimmer capacitor elected develop about 1 lt a . 
e , a by Sl. The tuned circuit i heavily lato 
2 Sa loaded by the 10,000-ohm control so it To adjust the rece 
3 Ry response is broad—a requirement for circuit to a_ strong 
S sD good synchrodyne operation 4 portior imple r.f. signal trace 
‘ s? of the incoming signal, tapped off th: in this operation. Set the 







and the perfect partner... control and fed through the 6J5 cathod: tude control to maximu 

DAVE RICE’S OFFICIAL TV-RADIO Soy ~ a aia et of termi- control to minimum lr 
lalS Of a diode type balanced modulator out the 47-ohm oscillat 

SERVICE ORDER BOOK ann eden ual oiinch oh 

For TV, Radio, Phono or Hi-Fi service. [he incoming signal is also fed to until a beat note is he 

provides separate listings for: the grid of Vi1-a, the syne cathode fol- short from the resistor 

Picture tubes, receiving tubes, parts and lower. The output of Vi-a then in- yne control until th 

components, serial numbers, labor and jected into the cathode circuit of th lock in and the mod 

state and local taxes. 5%”"X8%”"—50 sets oscillator to synchronize it with the heard clearly. Now, 

of triplicate orders—carbons bound in. desired carrier frequency. V1-b is a amplitude control ar 

at parts distributors or send check to conventional tuned-grid oscillator with capacitor for best r¢ 

ELECTRONIC PUBLISHING CO., INC. 

80 NORTH WACKER DRIVE + CHICAGO 6, ILLINOIS SIMPLE METRONOME 

DIGEST: $2.50 per copy, Most metronome circuits require an tube a.c.—d.c. radio. Th 

ORDER BOOK: $.75 each or $6.50 per amplifier, power supply and speaker. circuit is shown in the diagran 

dustproof box of 10. | This one uses those of a typical five- only new parts needed 
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RADIO-ELECTRONIC CIRCUITS (Continued) 


heavy lines. The rest of the circuit is 
a part of the receiver. 

The circuit is basically a relaxation ail 
oscillator. Cl charges through R1 and 
t2. When the voltage across C1 reaches 
the striking potential of the neon lamp, 
it breaks down and feeds a pulse to the 


grid of the audio output tube through MY Pr | FITS 


C2. This produces a loud click in the 


speaker. The repetition rate of the click wJ U ST B E G : se 




















wy vr aa SCeeeeeeesetsteseseeees 
wn . 
WITH THE | 
, INSTALLATION 
FROM AUDIO 2) 
ence: Ena ee . 
VOLTAGE AMPL 
$ | 
B- Bi 3 
al . . + 
R CHAS = 
— — _— 4 
depends on the setting of Rl. The 
greater its resistance, the slower the 
click tempo 
When using the metronome, warm 
up the radio and then tune it to a dead 
spot on the dial. Turn R1 clockwise to 
close SW and start the metronome 
Assembly and construction are sim- 
ple. Drill a hole in the side of the re 
ceiver cabinet and mount R1 and then 
mount the neon lamp and remaining 
parts under the chassis among the other JERROI!I 
parts of the receiver. Rl may be cali- 
brated by counting the number of clicks 
per minute and recording them on a 
small cardboard dial under the control Smart service technicians and dealers realize that the profit 
knob.—Jess Jacobson they make on the sale and installation of a Jerrold Master TV 
System is only the beginning! For the sharp, snow-free pictures 
VOICE-POW ERED delivered by a Jerrold system is their key to mass receive lers 
RADIOTELEPHONE . .. More receiver servicing jobs . . . more frequent Master TV 
A transistorized voice-powered radio installations as other businessmen become Jerrold 
pnb nc be gg Nagy nite Cash-in on the growing demand for Jerrold Master TV Systems 
ized Wrist Radio (RADIO-ELECTRONICS, | in motels, apartments, clubs, and small hotels. With a Jerrold sys 
March, 1954) has been developed at tem there are no installation headaches . . . no guesswork about 
the Signal Corps Engineering Labora- profits. Every installation step is figured out for you in advance 
tories in Fort Monmouth, N. J. The 
unit is built into a telephone handset Discover how easy it is to get beautiful, snow-free pictures at 5, 
(see photo) and is designed along the 10, 20, or more receivers from a single antenna—even in ultra- 
lines of the basic circuit shown in the ' fringe areas. Send 25c today for the big illustration-packed book- 
% diagram. ; let, “INSTALLATION MADE EASY.” It shows how to profit- 


PNP ably sell, estimate costs, install, and service any TV System. 


HF TRANSISTOR 
: ; . the complete Master TY Line 


JERROLD 
Sold by leading distributors 


| 

| 

| 

| 

i 

| De-Snower® pre-amplifiers 
| UHF Master Converters 
Distribution Amplifiers 
| 

| 

| 

| 

| 

| 
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a ae 




















pra wie] —t Line Splitters | 
MODULATION _] Line Tap Impedance Matchers 

| T Solderless Coaxial Connectors 

+ Interference Traps 


| Attenuator Pads 

The microphone is a moving-coil or 

armature type, transformer-coupled to 

the tuned-base tuned-collector type rf 

oscillator. Operating voltage me the JERROLD ELECTRONICS CORP. 
2216 Chestnut Street, Philadelphia 3, Pa. 


transistor is developed by rectifying 
the af signal at the secondary of the In Canada: JERROLD ELECTRONICS (Canada) Ltd 
50 Wingold Ave., Toronto 10, Ontaric 
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Thousands of Successful Grads 

ELECTRONICS—the world's GREAT- 
EST new industry is years ahead of 
its manpower supply. ELECTRONICS 
JOBS ARE SEEKING TRAINED TECH- 
NICIANS, an acute shortage of which 
Big companies are actually pirating 





exists 


today. 
men from one another because there aren't enough 
trained electronics experts to go around to fill the 


many 


jobs 
Wide Scope Electronics Course at UNIVERSAL: 


Embraces Radio, Monochrome-Television, Color TV, 
Industrial Electronics, Industrial Television, Atom- 
electronics and Automation. Automation, a terrific 
new field, embraced at UTS 


25 Years EXCLUSIVELY in Electronics: 


For a quarter of a century UNIVERSAL TV has been 
training and placing grad technicians in fascinating 
big-pay jobs from coast to coast. You can start earn- 
ng as much as $150 per week; no limit as time goes 
or you can open your own business 


UNIVERSAL not a Johnny-come lately school: 


Not a home study or correspondence training, but 
a ‘'genuine"’ old established resident school staffed 
by expert instructors and headed by America's first 
TV broadcasters. Costs so little to prepare yourself 
for life. Many middie age trainees attend; go into 
successful business. No previous experience needed. 
Approved for vets and non-vets WRITE FOR 

Send coupon for FREE BOOK on 
TV & electronic opportunities. 


on 














7 —— FILL OUT COUPON—- “a 
| UNIVERSAL TV SCHOOL ' 
| 1222R Admiral Boulevard, Kansas City, Missouril 
| PLEASE SEND ME INFORMATION FREE. Age ! 
1 
- i 
| ! 
Address | 
“3 
: — eenane: & 
! 
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+ il * 
8-element KL hy 

VEE-D-X x Ne, 
“long john” yagi ~ ‘7S hy 
$7795 net Ps 


LOTS OF 3 
$7.49 ea. 


A. High front-to-back ratio a high 
gain for fringe areas. Full 6 mc. band 
width. Rugged boom bracing for extra 
—- than. 8, 9, 10; Specify Chan.. 
wt _ #99-T-DLI. 


Reg. $18.50 


Stock 


TIT II IIIA 


LLL LLL LOO OOOO OOS 


TIIIIII IS 


ZELLES 


4-bay VEE-D-X 
colinear array 


$65° net Reg. $26 





~ 
™~ 
™ 


C. Broad-band array has 
attached phasing harness 
center terminals for line 
Hardware cadmium-plated 
Chan. 6, 9, 10, 11, 12, 13. 
Specify Chan. Wt. 414 Ibs 
Stock + 99TVDCA. 


UHF bowtie & reflector 
by NEPCO 


$65 net 
Reg. $6.95 


LOTS OF 3 SS . 
$2.49 ea. —a 


E. For mast mount. High gain 
& directivity on all UHF 
bands. Hardware and outfit 
weather-resistant. Wt. 3 Ibs. 
Stock #T-BTR-1X. 
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terrific TV antenna 
values at Concord 





f F LYRPRPRPPRLLRPPLLPRPP LLLP LLLP LLLP LLLP LLLP LLLP LLLP LLLP LLLP LLLP LLL ALLL LLL PLL LLL LLL LLL ILS 








VIDEO 
PROBE 
METER! 


a@ professional Instrument 
designed for testing a T.V. 
ABOVE and BELOW 
chassis! 


THE VIDEO 
PROBE METER! 


Saves TWO HOURS PER 
DAY when used in shop for 
under chassis work. 





With the 


attachable pick-up 
available) the Pr« 
radiation of na LF nd 

mp tube ( ply slide er tub 
be ing touted ) Where internally shielde tube 
are encountered, remove t abe and insert probe tip 
into grid pin of socket. 1 


loop, (where sufficient 


be Mete n detect 





Dealers 
Net Price 


$31.50 


ely trace f r.v 








3 . ai LF. a 
EXCELLENT FOR TRACING AND COMPARING 
COLOR T.V. CIRCUITS. 

ADDITIONAL FEATURES 

0-S00V. D.C., 20,000 Ohms/volt. 
Fully Guaranteed 

If your dealer cannot su 1 rder direct 
full purcnase price refunded f t t 
DEALERS & REPS INQUIRIF 

IMMEDIATE ATTEN 

Research Inventions & Ronatectarinn Co. 

617 F St., N. W., Washington 1, D. 


Voltmeter, 


S WILL RECEIVE 
rik 
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oe 
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ey 
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y \ 

x H 

N ey 

w lis 10-element §& 

v 4, VEE-D-X & 
broad-band & 

yagi & 

B. 2 Antennas cover all VHF channels. High 5 


front-to-back ratios. Pre-assembled for easy in- 
Stallation. Chan. 2-6 Wt. 15 Ibs 

Stock + 99TX26, Reg. $41 
Stock + 997X713, wt. 9 Ibs 





: Net $10.95 
, Reg. $20; Net $8.95 


~ 
me ~ 


= ; 10-element 
DELCO Yagi 


VYVYYVVYVYY VV y yy 


4 Reg. $35 $750 net 


Lots of 3 — $6.95 ea. 


D. inline design with wide element (heavy gauge 
all-aluminum) spacing for extra-high front-t 

back ratio. Twin V-braced crossbar for strength 
Chan. 5 & 6. Specify Chan.. Stock +99TBD610. 





Money-back guarantee 
$5 minimum orders. FOB NYC. 25% deposit on COD's 


“| 
| 


send tor FREE catalog 


Concord Radio, Dept. N18, 45-A Warren St.. N.Y. 7 





[] Please send me items on attached clipping 

I'm not on your list. Send Bargain Catalogs csi 
[J Send special TV Accessories Close-out List. & 
name__ iach re 
address a 
eee ESS eee | 


() checkenc. [) M.O.enclosed Digby9 1132 
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RADIO-ELECTRONIC CIRCUITS 


(Continued) 





The 1] 
quarter-wavelength dipole. E} 


transformer. ante 





Radio Thirty-Five Dears Ago 


In Gernsback Publications 

















HUGO GERNSBACK, Founder 
| Modern Electrics 1908 
| Wireless Association of America 1908 
Electrical Experimenter 1913 
Radio News 1919 
Science & Invention 1920 
Television 1927 
Radio-Craft 1929 
Short-Wave Craft 1930 
Television News 1931 
| J 
} Some larger libraries still have copies of EL ECTRICAL 
EXPERIMENTER on file for intere ! eade 
In March, 1922, Science and Invention 
(formerly Electrical Experimenter) 
Steel Wire tecords Heart Be 
How to Build a Radiotrol: H. Ge 
back and R. E. Lacault P . 
Radiophoning to and from 17 
Radio Gives Telephone S« 
Sun Dust Bars Radio. 
Radio for the Beginne: y A 
Perry. Installment I. . : 
American Amateurs Heard in | 


SALERNO 





| “He comes along with me on color calls 
—I’m color blind.” 
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Phe 
n 
DIRECTION-FINDER cgeoiee ATION 
I'd Kike to build the direct finde and 1,500—4,500-ke bands L1 the 
eceiver described in the May. modified %s rrite-rod antenna and T1 . 
ssue but I want to inelude 4] broad and T2 are the 140—425-ke r.f. tran De 
cast and j-me marine bands as u formers used in the original circuit. S 
ie ease show hou these ca be added, | ,. T4 and Td are dual band enna I 
B., Danielson, Conn. and r.f. transformers covering the 
4 Fig. 1 diagram shows the tun added bands. T3 is a J. W. Miller type dete 
ing of the direction finde modified 996-A or equivalent and T4 and T5 sh 
o include coverage of the 540—1,500 are Miller 3996-RF or equivalent typ Phe 
uy ae = |e 
1 1U4 — 1U4 T 
> #1 RF AMP } - 2ND RF AMP Je f 
8 2 | # | 20W, # 
| C4 40 \ 4 ‘ pee 4 
9 13 425K 14 
| ' 540 4 
—t = se AL ot rt lL O-~— ~ > = - 3h ~ 
— = = K > y MA Sic 5I-d . 
: a d ae / 
: B# ¥ . Be # as ¢ ~ 
° C > 
§ [ wae ' 4S00KC | ny } . 
m+ | oe —S— + + . , 
TT jO x alo i! + x / 2 
—) # | 38 # ro = 
ro 
— eC ‘| jo 7 aie % 
—4+.4 > _ STE Cae | aes Be he oe +—4 
ee I 4 . a N 
+ ~ 
: —_ + a - 
T3-MILLER 3996 ANT 
14.75 - ea ame 365 yyf 
| »T5.- MILLER 3996 AF ILS - 
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Most - Often F Needed 
1956 


Servicing Information 
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Covers all important 1956 Sets 





REME 1956 TV Manual 


AMAZING BARGAIN 








The new 1956 TV manual is the 
scoop of the year. Covers all im- 
portant sets of every make in one 
giant volume Your price for this 
mammoth manual is only $3. This 
super-value defies all competition. 
Other volume at only $3 and $2 
each Each manual has’ a whole 
year of se ice terial Includes 
all data needed for quicker TV serv- 
icing. Practically tells you how to 
find each fault and make the repair. 
More pages, more diagrams, more 
service data per dollar of cost. Get 


the best for less. Get SUPREME. 








TELEVISION SERVICING COURSE 





















a complete list of these radio manuals, 


t s new course help you in TV servicing 
Television Ar a bargain, complete, only $3, full price for 
oA le Giant in ze, mammoth in scope 
Servicing Cost cs like a $200.00 correspondence course 
ipa S801 n picture fault circuits, adjustments 
ort-cut UHF, alignment facts, hints, 
antenna proble trouble-shooting, test 
equipment, picture analysis. Special, only 
poe RADIO DIAGR 
i te source of all 
F I led RADIO and service data 
Mast - ¢ Hton - Needed Cove : : most recent 1955 
rad t i i ers; home radios, 
aa auto changer FM, 
1955 and nsational values. Only 
| $2 fo I y manual has 
> | la schemat all needed align 
RADIO nt f voltage values, 
<= trir dial stringing, and helpful hints 
DIAGRAMS Volur are ge in size, 84x11 inches, 
P about 190 pages. See coupon at right for 
sand Servicing Info , 









Supreme Publications 


Sold by All Leading Parts Jobbers 
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COVERS ALL POPULAR SETS 


Supreme TV. manuals have 
service material on every I 
of every important manufacturer 
helpful, practical, factory-prepared data 
that will really make TV 


all ’ | 
ai neeqaced 


popt 


Servicing and 


adjustment easy for you. Benefit 

Save with these amazing values in servi 

manuals. These giant TV manuals 

complete circuits, alignment facts, test 

patterns, response curves, service hint TV 
all recommended changes, voltage ch 






waveforms, and many double-page 

gram blueprints. Here is your TV ser 

material to help you do more expert yr 

quicker; and priced at only $3 $2 | 

manual covering a full year lateri 

Be ready to repair any model by havir “> 

in your shop all television volumes listed 

in coupon below. Or try the new 1956 TV Manua 
manual to see what an amazing bargail 





you can get for only $3. Send trial coupor 





NO- RISK TRIAL ORDER COUPON 








: SUPREME PUBLICATIONS, 1760 Balsam, Highland Park, 


Radio ones Manuals | Rush t TV 

(See full Radio 
0 vow 1988 Radio Man ual $2 | New 1956 Television Ser 

) 
0 aon — Manual, $2.50 | Additional 1955 TV, $3 Early 1955 TV, 
9 tagrams 
TV 

0 1952 Radio «=| EacH | OC 1954 TY $3 | 

} 1951 Diagrams > | 1952 Television M $3 1951 TV, 
[) 1950 Manual \ $2. 50 | 1950 Television $3 1949 TV, 
CJ 1949 Radio 1948 TV, $3 1947 TV & FM 

0 1948 4 PRICED | New Television Servicing ¢ 

> «< 

} 1997 $f ATONLY | 7 

} 1946 Z wis p 

O 1942 § $ | co Sena c.0.D. 1 

] 1941 0 | 

} 1940 a 

Name 

0 1939 ¢ EACH | Name 
0 1926-1938 Manual, $2.50 | 

CO Radio and TV Master index, 25¢ | Address 
























One Focalizer 
for all 
picture 
tubes... 


QUAM 
QF-4 UNIVERSAL 
FOCALIZER UNIT 


New ceramic magnets and extended 
focusing range eliminate the 
for more than one model .. . 
provide maximum resolution with 


need 
yet 


FREE! minimum spot size. 
Catalog 78, 
listing complete 
specifications of 
ar meler mela | 
Universal 
Focalizer Unit. 


Installs in minutes, adjusts in seconds. 


The QF-4 has a newly designed 
*‘quick-setting”’ picture centering lock 
and is supplied with a soft aluminum 
blank mounting bracket that is 

easily drilled to fit any 

mounting arrangement. 


LIST PRICE $4.25 





QUAM-NICHOLS COMPANY 


234 East Marquette Road 
Chicago 37, ar 


@. WEW! 7 the First Time! 
WE¢ 
teams 


APACITEST 


Quickly, 











fccurately checks 


@ PAPER, MICA. CERAMIC 
CAPACITORS 
@ ELECTROLYTiCcS 
@ CONTINUITY 
@ AC/DC VOLTAGES 
@ FLASHBULBS 
SATISFACTION OND 719 $a95 postoald 
GUARANTEED M$) ir 
OR RETURN WITHIN 
TEN DAYS FOR REFUND 


CAPACITEST, oF 


does a giant jot you ti and money 

~~ rei Volts whk n is ap pre wtimately the we oar ve ont re 
t tt type the 

using CAPACITEST Ace arate Ay. 

ttent —S and le aby electrolytics 

for bench or tool 


iA The ties Co. 


140 


complete 
eady fo 
operati on 


NOTA KIT 


FREE = Sooet .? Sntreductory 


Free with onan CAPACITEST. 
Order direct from manutasturer 
—inc $3 
c.0.D.'s Save P 

send $9.95 & we'll pay postage 





result 
m — 
ve 
























145 West 40 Street New York 18. NY 








OPPORTUNITY ADLETS 


Rates—t5c per word (includi 
initials) Minimum ad 10 w 

pany all ads except those pla 
Discount, 10% for 12 
leading or objectionable ad ta 
May issue must reach us bef M 


RADIO-ELECTRONICS 
25 W. Broadway, New York 7, 


cies 


N. Y. 








SURPLUS 
D 
Ha i 1, Conn 


RADIO 
G 


SPEAKER RECONING: ¢ 
Recone ¢ 2 I a St 


WANTED 1} trot T 
r D t 


Z 
2 
I 


TAVE RI 
9 E. 8 


CORDERS, tape WwW 
§ St., New York 28 


THOUSANDS of d A 
fF r Or 


WANTED: AN/APR 4 tl 
A It ALC AKT bh 
ythir Surt Q 





ty Equipmer 


I kv 
Lab Qua t. 
rent Dollar! Litte 


Top 


WHOLESALE, 2° I 4 2 
1472-16, Broadw ( 





eames RAMS: Professional 
, Ore naee et #1 
8s P ith, P land 1 


erheads, 6% 


RINTING Lett 
Po POOR BOY 


r 
— 





Ark. 


RADAR, 

Port Artt 
FOREIG jobs list ‘ 
Box 173, ,*- Orleans 3, La 


RADIO, 


TELEVISION 2 
Licenses » « 


vur (Te 


REMAILS 25c. Imported Dut 
SCHAUT, 619 Kamms, M awaka 
WANTED—"Electrical Exper I M a 
ist, September N 
; January — d 
Radio News Au 
July 192 
Volume 4 
Jamaica 32, N. 





Simp 


‘A eu 
Jo yseph J, 
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TYPES. M 


( ni 


TV FM ANTENNAS. ALL 
Lowest prices. Wholesale Supply 
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QUESTION BOX (Continued) 


for simplicity. Ticklers L5 and L6 are 
wound at the ground ends of L3 and 
LA, respectively, to provide the neces- 
sary feedback. L5 and L6 are approx- 
imately 16 and 10 turns, respectively, 





1U4 
eet he (=) 

ae coal —~o| if a 

SS LO . 3 

SRE HS 7 ' 

V4 4 C4 Y M ‘ 20" 


r 
| 
1 
OQ» 
as 
—t 
x 
WA 


S 

5H > 20K 
4 > = ce a VoOV 
i> ¢ . + Ww > 
C ie maf 

> 
SS + 
i yOuTP 4-PIN 
Fig.2 


of No. 30 enameled wire closewound 
at the ground ends of L3 and L4. 
Adjust the number of turns so the 
circuit starts to oscillate with 30 to 
50 volts on the screen grid. Regenera 
tion controlled by the ensitivity 
control. 
TRANSISTORIZED 
WAVEMETER 

I am « periment ng th tre sf - 
zed osc llators and transmitters and 
have dificulty in adjusting the circuits 


for maximum performance he 





power output s too low to operate a 
wavemeter. The S meter on mu rece €) 
is not sensitive enough to respond to 
such minute changes output. Is there 
any type of amplified wavemeter o7 
similar rf output indicator that I can 
¢ OCTI(2) xy 
¢ ——>-—_——_ 
u Cc - 
| Out 5 0! | 
t 
c ¥.01 —y 2.2K 
= $n = x0) 
ZERO 
=e C 
. 
} 10K 
| | 
——— | = 
1.5¥ SV 
+ + 
——p—~+}— 
+ Bal BA 2 


use? J] want to use it on the broadcast 
and lower-frequency amateur bands.— 
J. K., Flushing, N. Y. 

Here is the circuit of a transistorized 
wavemeter described in The Philips 
Experimenter, a series of data sheets 
and application notes distributed by 
Philips Electrical Industries of New 
Zealand. 

The input transistor, the one coupled 
to the tuned circuit, is connected in a 
common (grounded) collector circuit. 
The 22,000-ohm resistor in the 
return biases this transistor close to 
cutoff. The output signal is taken off 
the emitter, which is direct-coupled to 
the second (output or meter-amplifier) 
transistor, connected in a 
emitter arrangement. 

Since the emitter circuits of the two 
transistors are in the second 
is likewise biased cutoff and 
the current through the meter is small. 
Both transistors are powered by BAI. 


base 


common- 


series, 


close to 
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oe n0t if You have a 








Centralab Fastatch 
FR-22A Kit 


A of 


® Always handy, right at ur fir — 
the dual-concentric replacement need 80 
the time, for all popular TV, rad ind auto sets. 

po} 

’ Each control is factory assembl tested, 
and guaranteed 

® Kit contains 22 control u Fastatch switches, 
2 auto adapter bushings 

» Ask your Centralab distribut you mo 


Or send coupon for bullet 





A DIVISION OF GLOBE-UNION 
| 922C East Keefe Avenue, Milwau 


Send me Fast 


cmc 
4 


Address 


City 


INC. 


- WwW r 


itch | 


re. 
5614 














QUESTION BOX (Continued) 


| 


Standing current through the meter is 
bucked out by a reverse current from 
BA2 through the 2,200-ohm resistor | 
and the ZERO control. 

When an rf signal is induced in the 











tuned circuit, the base and emitter of 
the input transistor act a i diode 
detector connected to cond t niy n 
negative half-cycles. he two t 
sistors conduct and the collecté 

rent of the output tay read on 





500-ua meter. 


UTAH 





Coil anc +) Sane . i , 

selec goa Bi ‘en eae 12” COAXIAL 
. * pe ee ee SPEAKER 
range. The input impedance f the ia pee —s 
input stage (about 20.000 ohms) is bh ed Tweet ai ¢ y } 7 
high enough to provide gv 1 selectivity peng pa and T . oe 544% 
if the tap is placed we down tov d $25 i. 
the ground end of the co DUMONT & RCA licensed 
CATHODE RAY TUBES 


ONE YE 














tion. 


We recommend that you start from Stanley ELECTRONICS core. 


scratch and construct a scope. END 





Cuma. 


TV SET TO SCOPE? ALL BRAND NEW 
; se Dis nts for the 
I have a d h TY et that Type List Our P 
vant to ec ert ¢ ' \0BP4 $ 
. 12QP4 > 
wa Do you have a set of genera LP4 $ 
meee sion details or a diag ] aes : } 
4 xo -, * Use a a NV. } 1GEP4 ; : 
. se ar , i6FP4 $ 
3 2: * § o We assume that your set ha : C.-— 16GP $ 
= al “Se 16hHP $ 
E > $ ote tube requiring electron 161P4 $ 
- oc o *yv oO - vic S " : + KP > 
oS ee z E i. tion If thi l the case ve oO ‘ape : 
3 g2 = > c an oscilloscope is not practica In a 1GRE $ 
na a S 2-§ TV : BP4 $ § 
® © o ‘<= set, the vertical and } ntal I7HP4 $ $ 
es 2 ae deflection circuits operate on fixed fre- ante $ ; 
ae S > § & “a Pepe me : 
a ’ ae he quencies of 60 and 15,750 ev ’ Sakae $ 
e “ aa on . é , ° 
i cs respectively. The output transformers 21EP4 $ 
o 2 ++ = FPS $ 
-¢ € ee and deflection-yoke winding ure - 
° i) ae : ’ : , 
ni E E ao: signed to operate best at these fre- POCKET SIZE 
) < . : 
5 ] - . quencies, 
8s sé i ' TRANSISTOR RADIO 
PY xn 60 An oscilloscope uses a ingle-line 
: 3 _ = Plays anywhere works on 
= rs ¢ 5 & The S av re: Le y toad 
o Zz Nc x type di play rather than a modula ‘ flashlight batteries. Complete $ 50 
ss, es raster as does a TV set The vertical ready to use 
eo Se g = amplifier in a scope is designed to pass : 
o, 95. z a wide band of frequencies—often Electric Tester 
se ee ¢ ; i ; , 
$= 8 3 Pod ranging from near de to 4 me or | 
, © Tr . ’ , 4 
$ =F @. a higher. The horizontal deflection cir- = 
3. 2°95 s - cult is fed by a variable-frequer COUPONS Reg. $4.95 5 pc 
| Pe . _ 
Gn-2 es 2 v oscillator and passes signals ranging - SYLVANIA REPAIR KIT 
-< a fr 9 ‘ I f 
>t = rom around 30 cycles to 100 ke or s : 
_o = » pa : ~ 
s , Secause of the differences in the fre — . 
4 é 
“3 < quencies fed to the deflection circuit Raita 
v ; TY " TERMS 25°%> deposit rec re 
cv . in TV sets and general-purpose and ance 608. Save COB charges 
ov £ — A . s postage with order. All 
= 8 servicing type scopes, oscilloscopes us¢ with ord 
ss > ‘D : P ; NO MINIMUM ORDER. SUBJECT TO PRIOR SALE 
£635 C-R tubes requiring electrostatic deflec- — | 
¢o wv 
2% 8 
$3 @ 
Cnt 
° 
vis 


spun-aluminum fixtyu 


oe ene ar - PASSAIC WN. J. 9 
Dept. RES ; ae "em vy 1-2498 





mtd by 4 


EASY TO LEARN CODE 











NEW DESIGN means 






= 
ae 
c 
_ 
a 
o 
= 
i) 
oS It easy to learr r increase 
a an Instructograph Code 1 
t Af? 1 h lickest ar 
ae pra 4 i | 
’ t=) t r an 1 ler 4 
Ava al t " > 
s oy 
ira 4) WI ‘os 
oS Alwa r QRM F bine BA 
® i, ‘ 
ENDORSED BY THOUSANDS! ‘> 
. 
The I truct at « fe Tea - 
2 ake J 
tor a , y 
a 1 le w r 
l € 1 ta T 1 f 
wh wulred the ‘ tt 
| w today for onvenient re a me a 
“Sorry Henry. Univac doesn’t give you INSTRUCTOGRAPH Hg 
a ‘yes’ answer.” 
4701 Sheridan Rd., Dept. RC, Chicago 40, II! 
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weveerre 









Centralab 


CONTRO 
GUIDE 


COLOR TV CHEATER 
Removit the rear eabinet creen of 


all et using the RCA CTC4 cha l 


actuate the high-voltage interlocl 


grounding out the high-voltage capa S 
: ied 


itor. With the set on, the high-voltag. 





o fuse will blow. This can be avoided by 
ng a heater (s¢ igram) tha 
can be inserted in tl cha inte ock 
recept cle. 
rhe interlock plug can be I cted 
nad <x T 
{) 
| | ; 3 | ING 
of Plexiglas or Lucite tubing. It is 
important that the two tubes be over- - 
ped exactly ™% inch and that General L ta ULd! 
Cement Q Dope, or equivalent, be used . a 1 ‘ 
» join the tubes together. If desired, , antro Pe] 
he 2-incl ection f tub may be F which CU! 
hortened to allow a high-voltage probe abou 
) ntact the h h-voltage measuring 
point—RCA Tele Se Tips 
RCA 9T57 
Th receiver wa found to have 
erratic width and _ brightn There so 
was a tendency to blooming, and turn- ‘ Centralab 
ing the width potentiometer in the ‘ 
rear would cause the picture to go out : ¢ = 
completely ontrol Guide 
The trouble was traced to a partially 
horted 100-uuf capacitor which went 7 
from creen grid to cathode of the has th € QAVNS We ls 
6BG6-G tube. Not only did this remove 
creen voltage from the tube but it also Lists Centralab replacements |} lacturers’ 
. burned out the width control which has part numbers — for TV, rad iuto radio. 
a value of 20,000 ohms. Replacing the 
width control and 100-uuf capacitor Always up to date revised quart 
cured that one.—Jacob Dubinsky Handy pocket size, 334” x 8 
WESTINGHOUSE V-2150-176 SSNNNT Hi See Ive FON BAe ene Ot your me 
To improve horizontal linearity, ® Get from your Centralab distr t r order 


. . -_ 
change the 680-uuf horizontal discharge direct by coupon below. 


capacitor (C427) to a 330-uxf unit.— 
Lyle Briggs 
HICKOK 539A TUBE TESTER RFE b. % 2, 


The checker would oscillate and gave A DIVISION OF GLOBE-UNION INC. 
false readings when checking 6BQ6 | 922C East Keefe Avenue, Milwaukee 1, W | 





and other tubes with anode cap. 
Remove grid lead from jack when of the Cent 


checking tubes with plate caps, as it \ 0) Enclosed f 
causes feedback.—W. G. Eslick oo re 


(Hickok engineers suggest that it is | Name | 


0 Enclosed 


a good idea to keep both leads out of 
the grid and plate jacks unless the 


data on the roll chart call for their use. | “ay B-5615 
Editor) ’ a a ee ae eee SS a 
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CAN YOU THINK FASTER -——--—--— ADAPTER---——: , | TECHNOTES 














? | e " 4i | 
THAN aad aaiorenres | Ag aay ge | STROMBERG 16 SERIES 
TYPE 7B $2.25 | 
lls serie is fa 
| TYPE 8B $2.50 In comparison wit! 
| | ne. 
TYPE 9B $2.75 Carlson models. W 
ILLUSTRATED | tion the 16 i 
| plus shipping chgs | i} 116 serie Ir 
| @ Min. size for use in crowded spaces | oor s » 4 
poo yne check R 
| @ RETMA color coded terminals | Pee . ; 
| @ Uses (All above chassis) | R115 (see dlavram) 
j * Spgity, civesite sor max. pertorme one testing If the peak-to-peak 
without soldering or da . . "I 
2.8 pe 6AU6 age keyer plat 
| 3. measure voltage. resistance a erent | 
| on with st Gar | 
Control Panel of GENIAC set up to do a problem in | | A. 4 PRODUCTS Co. INC. | 6AC7 al viveO AM Laaal 
= : ’ ne - , .———311 Hickory St., Kearny, N.J.———4 75 yH K 
~- FROM TR 20n os > 
— 400 AZ 6] |F I. 


| | Watch for April cer wt | ahi 
“| RADIO-ELECTRONICS || 2” i haf 








coat S33 9° 
a the On Sale March 22 t | D> om a , 
Sitema . = 6AU6 ss 








gineering. phitowphy or | | §=NOW IN STOCK at NIDISCO 1 
a t " ers came ad : r 1 1 t wo Uw 


wEICO® [Owarncriners at} 














' ENI $ * er 
f € - 
t iw “ antee tha f i t 
was io keep GENIAC. a afte e week 1 can return it for COLOR 
-—-- TF. MAIL THIS COUPON —————- a monocunestl | change the horizonta 
SCIENCE KITS, Dept. RE-34, Oliver Garfield Co. former if everythin; 
126 Lexington Ave., N.Y. 16, N.Y. Laboratory & 7 2 : 
To prevent picture 
i e send me TV SERVICE 5-MC SCOPE 
ENIAC FE R nst ‘ K Mat | brig rhtness control i 
GENIAC ect ra Construc t 1 Manual. | 
$19.98 « a ae) | R39, R66, R75, the 
$20.06 the high-voltage cage 
$21.95 294 : , 000-ohm 2,000-volt 
Returnable even d ‘ t at Citrside - “= 460 R70, a 220,000-ohm 
E a M and KIT $79.95 with the brightness 
add 1 Factory Wired $129 50 blooming. Replace the | 


output tube with 

difficult to obtain he 
oscillator instability 
by the 6SN7 horizont 
tors (R54 5,600 ol 


TELCO) TELCO VHF-UHF ANTENNAS 


ohms) changing val 


Cover the Mass Market —109 Styles Available Ge ringing est" 
For Every TV Installation TURRET TUNERS 
WRITE for your TELCO Catalog or ask your supplier. FREE! It was noted that 





job on turret tuners 
(clean and apply the 
lube) was performed 







require the same jot 
less 
Applying a very 














= leum jelly (Vaseline) 

TELCO RANGER TELCO X-BACK TELCO FLYING GOOSE TELCO FLYING V cesta k ae ae Sed 
CONICAL A-100 CONICAL A-160 A-230 A-260 2 eas Ties imei aielin’ 

5 up a year or more f 



































RCA TV FUSE FAILURE 
| ‘“ / An 0.3-ampere 
=e | wire leads (stock Ne 
| = ; : used in many RCA 
TELCO GOLDEN HALO TELCO ROTO-INDOOR TELCO GOLDEN V TELCO GLOBE-TENNA be replaced only wit! 
A-9000 | A-8160-TP A-8125 A-9265 same rating. 
a ae 






cause, Where a mal 


Sa When fuses blow 
AZ| glass body interior 

























JZ ee Et 
SIN |] <e GEES fuse link has melted 
C tg ae ¥ te <P horizontal deflection 
r\ | — te Check the horizontal out 
’ ' tubes and watch for 
TELCO SKY-WING TELCO GOLDEN YAGI TELCO DELUXE TELCO CORNER mittent resistor 01 
A-300 A-320 BOW-TIE A-8965 REFLECTOR A-8984 circuits. 
“ailures re 
TELCO ELECTRONICS MFG. co. Division of General Cement Mfg. Co I — a 
vaporize against 
910 Taylor Avenue © Rockford, Illinois MI 
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STAN-BURN 
PARK 


CATHODE RAY TUBE SPECIALS 


ONE YEAR GUARANTEE 
STAN- 
BURN Type 
$10.20 31.25 17GP4 $21 
+00 10FP4 00 IGAPIA 
20CP4 
.50 21AP4 
50 7 21EP4 
40 


t 

4 

i 

i 

1: 

G2 20.1 
.: ar 5 1AP4 49.00 
i > 

i 

' 

i 

4 

: 


STAN 
G.E Type BURN 


$i » I0BP4 


) 2 3.95 


I5HAP4A TUBES 

16K P4 5.75 $23.75 

16GP4 26.55 
29.00 I6LP4 : 31.00 § 
29.00 t6WP4 26.00 


4 00 wot 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


22.50 17BP4 
28.15 I7CP4 








$20 pene oF eee eee PARTS IN GRAB-BAG 


trans a 


$1 Leg 
Pius SOc postage) 


Porcetai sockets, co:ls, speaker 
resistors condones rs, etc 


I ONLY 


- NEW G.E. PHONO CARTRIDGES 


G.E. Original Boxed 
8 nexosoa 001 and .003 (SS) 
Golden Treasure (0S) 
Golden Treasure (00) 
003 Singie (S) 
RPXO41A O01 Single (S) 
RPJOLOA Dual (S) .OO1 and .003 
RPJOL2ZA Dual (D) OO1 and .003 
RPJOIZA — (OS) .0O1 and .003 
RPJOLD or J3D Single (D) 
i RPIOIS or nPJO3S Sinale (S) 
placement styli for RPXO4O & o only 
RPsOO4 or RPJOOS Single (S) GE 
RPJOO3 or RPIOOS Single (D) 








I yM 3 SPEED mt FI CHANGER—Mode! 950 with Ronette 
stone or static flipover cartridge—BRA 
i New ORIGINAL CARTONS $21 49] 





WEBSTER Mode! 140—3 tte 
Rone tt« Sonotone or Astatic fi 


tridge $22.49 


Automatic with 
ove ca 





RCS4 Collaro- less cartridge 
i RCS4 Collaro with Ronette Mip-over cartridg: 
plug in RPXOSO 
| with plug in RPXOS2 
B moa. 


HALLICRAFTERS TV 
17TS7O0O0M—Tabie Mode!—Dealers net 
t Mo 21TS460M—Tabie Mode!—Dealers net 
i ANTENNA ACCESSORIES 
P-800 JFD ge 4 mt., box of 10 
FLASH eo et v" lightning arrest 


Box 


=— OVNAMIC BALL 








ea 
SW TYPE INDOOR 


ams-sw TYPE INDOOR Ant. List 9.95 
gi° ALUMICOTE MA 
SWEDGED MASTS. 
10 ELEMENT CONICAL 
zip 5S JFD 10 ELEMENT CONICAL 
zie 2 JFO & ELEMENT CONICAL 
J sPico 5-8 INDOOR RABBIT EARS Ant 
JFD TA141 INDOOR RABBIT EARS Ant 
JFD TA144 INDOOR RABBIT EARS Ant 
55 MILL 300 OHM WIRE 
80 MIL 300 OHM WIRE—1000 Feet 
ft 100 MIL 300 OHM WIRE-1000 Feet 


WNOeHs NNK & 
CaONKOKUKOM, 
COULSOCOCOS 





ATTENTION! 
Radio Dealers, 
Agencies. 


Our Auto Radio dept. can aoe “age 4 von with cus 
TOM FIT MOTOROLA RADI 
i killed machi 


Domestic and Foreign Auto 
Jobbers and Automobile 


PLYMOUTH 'SS5.'56 $53.00 3 
DODGE ‘55.56 $4.00 $3.35 
OLOSMOBILE TENNA 2.19 
55.56 59.00 | 12 VOLT 3 & 4 prong 
55.00 Universal vib 1.49 
6 VOLT 4 prong 

BUICK *SS-"S6 66.00 Universal vib 1.19 
Other models available— Quantity users—write for 
write for prices quotations) 

Our DELCO and GM dept. will be giad to supply you 
with your AUTO RADIO electronic needs 


FORD 'S6 only 





rors intitle tatiana PRUCCCTUCS 
DEALERS: write for iow cost prices and catalogs 
on '56 models—HALLICRAFTERS, CRESCENT, FAN 
NON. SONORA. WILCOX-GAY, TECHMASTER. G 
WESTINGHOUSE, TUNG-SOL DeWALD. MAJESTIC 
GRUNDIG, CAPEHART. DEL EN. MOTORS 
Address all inquiries to Dept 














Our High Fidelity department will promptly 
quote on any item in the Hi-Fi field. Send us 
your list for our lowest quotations. 
w nvite export inquiries and offers. Our export de- 
nent ention to expediting 
commissions 


itting types 
ipment at lowest 
et your require ments for prompt Quota tions 
©°o with order, Balance C.0.D. All 
new YORK Warehouse. Minimum order 
or our tatest price list and Hi-Fi Catalog RE-3 


STAN BURN 


558 CONEY ISLAND AVE. * 


Wr ite 
RADIO ond 

20 i@s ce), lia we ae) 
B'KLYN 18, N. Y. 
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TECHNOTES 
can be due to an intermittent 
the 6AQ5 vertical output tube. 
this is caused by a 
flashover that clears itself. 
Phono Television Service T ps 
TUNER INTERMITTENT 
FROM SOLDER BLOB 
The photograph part of a 
turret type tune channel 
strip which caused an intermittent with 
headaches. The would 
only on rather hot days after 
considerable warmup of the set. A new 
channel strip was installed by the 
iceman who brought the old one 


(Continued) 
short in 
In some 


momentary 


A Radio 


cases 


shows a 
Os¢ illato. 
some trouble 


occur 


serv- 


back 


SOLDER EXCESS 


to the shop for inspection. The solde1 
blob shown in the picture was the only 
thing that seemed unusual about the 
coil strip so the turns were pried apart 
a little. The strip was then installed 
in a set and has been operating daily 
for months.—/James McRoberts 


RCA T-120, T-121 

Poor horizontal sync stability in 
several of these sets was caused by a 
150,000-ohm grid resistor in the hori- 
zontal output stage. 

Howard Sams’ schematic shows a 1- 
meg resistor and for the KCS34C 
chassis a 470,000-ohm resistor. The 
170,000 resistor gives the best results. 
If the picture is narrow after chang- 
ing to 470,000 ohms try several 6SN7- 
GT horizontal oscillator tubes. Choose 
one that gives more than normal drive, 
first making sure the 5U4-G and 6BG6- 
G are OK. Then align the horizontal 
oscillator. For the waveform adjust- 
ment connect a 15-“uf capacitor 
(ceramic or mica) in series with the 
test lead. This is very important on 
scopes that don’t have a cathode fol- 
lower input.—G. P. Oberto END 


HIGH FIDELITY | 


DE PARTMEINN nT 





caegyeve® 
A TWURK 


ge 


“Where’s your low-fidelity depart- 
i ed 


ment: 


HERE’S EVERYTHING 
YOU NEED TO 
KNOW ABOUT 


SUILLUSLUPES! 


Service any Radio-TV ever built 


EASIER-BETTER-FASTER 





New! Enlarged 
2nd EDITION 


Contains latest data 
on ‘scopes and their 


uses 


MORE THAN 30 
EXTRA PICTURES 


plus 50 additional 
pages include newest 
details on using mod- 
ern. oscilloscopes in 
color TV 


ectronics 


industrial 


-. even in atomic 
energy work! 





"SCOPES ARE "GOLD MINES" 
when you learn to use them fully! 





HERSHEL SPECIALS 


ySTERY PACKAGE 
of ELECTRONIC PARTS 


prise 





all Hew M 





Werth $40.00 garg the 


of ¥ 


fy) Our Price 5 of BRAND 
/ NEW eesere 
1 $Q9S sehr ees 


tee 
20-"es 


Electronic 


PHOTO 


Ship. Wt. 
60 ibs 


99% 


OIL CONDENSER 


100 Watt 
Sec. 





Operates on any 12 or 24 VOC 
rf t 












ARC-5 COMMAND 
TRANSMITTER 





GE Pyranol Oil 
CONDENSER 
12 MFO 








Hottest Buy in the Country 











330 
c 


PHOTO ELECTRIC CELL 











ound r RCA Output 
yector Also useful 
for opening garage Transformer 


P.P. 6L6'S 25 
Systems A 





ALL-PURPOSE FIL. ='1' S00 ohms 
oe 
TRANSFORMER |. 95 : ‘ prsgne oes 


“ Hi Gain Dynamic Mike Kit 
£ $495 


for Hams PA., CAP, 

Recording Mobile Equip. 
SO 08 80 to F] 

CPS. Diagram Furnished 








SWING CHOKE 
2H-7% SSO MA 
Theordarson 748003. 





$595 





1 KW ANT. CHANGE OVER 
. » me vac RELAY 


yal sos 


60 Cycle 








TERMS: Cash with order or 25% 
DOWN—BALANCE €.0.D. 
ALL PRICES NET F.0.B8. DETROIT 

MINIMUM ORDER $2.00 


TYler 8-9400 


ERSHE 0c. 


5249 GRAND RIVER Detroit 8, Michigan 


ALLIGATOR CLIP 


Piercing type with 


Ss cord * saet 225 








ae 
en 


Pe. 
OES 



















































































April RADIO-ELECTRONICS 
On Sale March 22 



















NORDIC 
CUSTOM RADIOS FOR 
195270 56 FORDS ‘> 


SUPERHETERODYNE + BIG 6 x 9 
INCH SPEAKER + LOW BATTERY 
DRAIN + EASY INSTALLATION 
PERMEABILITY TUNER 
NORDIC RADIO COMPANY + BOX 582+EVANSTON, ILL. 





$38°° 


WRITE FOR LITERATURE 
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SPEAKER REPAIRS 


When the voice | lead on a speaker 
breaks close to the cone at a point that 
cannot be reached from the rear with 
a soldering iron, cut a V (not tri 
angle) in the cone over the spot where 


the lead is to be soldered 

Bend the 
insert the soldering iron into the open- 
ing to make the repair 
flap back, match the edges and apply 


point of the V outwar and 


cone cement to form a solid seam over 
the cut. If you are careful, the repair 
can be made without noticeably chang- 
ing the speaker’s response.—Stanley 
Clark 

TIMING SERVICE JOBS 

Most service technician time the 
labor on a service b ~ noting the 
time as the job is started and com- 
pk ted. However, in ne case there 
are many unavoidable interruptions 
and the job cannot be timed accurately. 
If interruptions cannot be av ed, try 
timing with a small F-startir ec- 
tric clock. 

Set the clock to 12 a1 turn it on 
when starting a job. Tur ff en 
interrupted and on again wher ork 
is resumed. When the jot ompleted, 


record the total time 


the clock will 
consumed.—A. von Z 


PANEL PROTECTION 


An instrument panel and its decal or 
silk-screened marking 
faced by pointer type indicator dials. 
A sheet of clear 
the pointer and panel protects a; 
scratches and 
finish and markings. 


are easly i1e- 


plastic placed between 





nal 
Two small 4-36 


preserve the o1 
















screws are usually sufficient for mount- 
ing the plastic sheet.—Edwin Bohr 
(Small control knobs skirts 


also permit the fingertips to mar the 


without 


panel finish and marking Circular 
plastic discs cemented to the back of 
the knobs or fastened to the panel will 
eliminate this trouble.—Editor) 














Joe 
Serviceman 
says: 


“You can't get 
for nothin’ 


Somethin’ 


’ Specially 
d Reliability” 


QUIETROLE 


TRADE MARK REG. U PAT. OFF 





the o n luk 
anc’ cleaner for q 
ing noisy ntr 
switches sts 


more than the che 





* the nan 


imitations, D 





assures y ore geff 
the best 
INSIST ON QUIETROLSE 


THE CHOICE OF 
BETTER SERVICE DEALER 
gone EVERYWHERE 
















monufactured by 


& eueeteo 


Spartanburg, South Carolina 













ask the 


“Man-on-the-Roof'ss 
why he prefers 
































RATCHET TYPE 
CHIMNEY MOUNT 


Model RT (Galv 
Model RT-ST (Stainless Banding 


FASTEST, SIMPLEST, MOST 
CONVENIENT EVER MANUFACTURED 








Banding 

















Mounts in 2 simple steps, Complete- 
ly factory assembled with no eye 
bolts, banding clips, nuts, etc to 






handle. Furnished with fiat-lay, non 
coiling banding, heavy gauge, em 
bossed, welded steel construction 









Forged, heat treated Alum. ratchet 






Write For Our Latest Catalog 


i pioneer & 
outstanding 

; producer of 
finest line 


SOUTH RIVER 
METAL PRODUCTS CO., INC. 
South River, New Jersey 


of antenna 
mounts 
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TRY THIS ONE (Continued) 
NOVEL CHASSIS 
CONSTRUCTION 

I recently needed a narrow, odd-sized 

chassis for a small power supply. Un- 


able to purchase the. size I wanted, I CORNER 
improvised an extremely neat assembly SPEAKER 
out of two 1 x 1 x 1/32-inch aluminum ; CABINET KIT 


angles as shown in Fig. 1 (left). 





kitform of the original 
; corner speaker horn 
The width can be varied according nn Ot SY cow wanes 
to the need and other combinations 
can be worked out using larger angles. 
The center slot is not unsightly and 
provides good ventilation. The alu- 
minum strips at the ends can be re- 


NS oO} 
a Ae 








INN x 
: 
snasiet ‘anaes 
RAAAARAAAN 


I"XI"ANGLE STRIPS (2) 
“[ENGTH AS REQD 





WASHER & 

| WOOD SCREW 
RECT TUBE 

+—- s 

| SOCKET MOUNT 


y 
| MINIMUM LENGTH 


Ree 
PER TEXT aes y 1 AA. 
AS x | : 
ee Bee 
SHADED AREAS CUT] —— "1 >—\ wood BASE 
| [orasnem | ~ 


Fig-2 








es 


moved after the components have been 
bolted in place. The chassis can then 
be sawed to minimum length. The 
chassis can be mounted on a wooden 


siesta 


base with a wood screw and washer as 


| FILTER CAP in Fig. 2.—Alan M. Palme 
MOUNT 


INSTALLING TV ANTENNAS 








FINAL SAW LINE 99 North 11th Street, Brooklyn 11, N.Y. 
ag SAN LIN 


t_ An ordinary galvanized iron bucket << 
largest manufacturer of cabinets and kits for hi fi 


@ Ol | 2"x 116" ALUMINUM HOLDING STRIP and a hank of %-inch sash cord or 
Coomera clothesline come in handy when install- 


Fig.t 











COYNE QUALITY oN 


oR m 





Home Training 





The future is YOURS in TELEVISION! 


A fabulous field—good pay—fascinating work—a Rea f 
prosperous future in a good job, or independence in 
your own business! and full details, 











including easy 

Coyne brings you MODERN-QUALITY Television Home Train- Payment Plan. No 

ing; training designed to meet Coyne standards at truly lowest cost obligation, no 

—you pay for training only—no costly “put together kits.” Not an salesman will call. 

old Radio Course with Television ‘“‘tacked on.’’ Here is MODERN r ane 
TELEVISION TRAINING including Radio, UHF and Color TV. | COYNE Television evectmeat SoM 
No Radio background or previous experience needed. Personal | Home Training Division 
guidance by Coyne Staff. Practical Job Guides to show you how to | 500 S. Paulina St., Chicago 12, II. 
do actual servicing jobs — make money early in course. Free Life- | Dept. 36-HT4 

time Employment Service to Graduates. | Send Free Book and details on how I can get 


2 wcoent | Coyne Quality Television Home Training at 
pnaie ‘ Pe | low cost and easy terms 


oot y~ 


President 


N | wee 
ELECTRICAL SCHOOL ‘ | Neme__— 


A TECHNICAL TRADE INSTITUTE OPERATED | pe en —_ ne 
NOT FOR PROFIT ‘oune—the In : | ——— 


t, oldest, best equ 


500 S. Paulina Street, Chicago 12, Dept. 36-HT4 residential echoolofitekind. Founded 1899. | SS, __State 
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THE om MASTERPIECE SOCIETY INVITES YOU TO ACCEPT TRY THIS ONE 


I ing TV or FM antenna 
bs \ the bucket I keep two er! 
N hammer, oil can, sand} 
\ bag of assorted nuts ar 

\) screwdriver, cutter ur 

\ may need. Stick one er 


( EETHOVENS 9¢ sumpuony 
| 





* 
| 


a a 
} 
- 


—— = = = ses 
oo 








ST TH y 
Plus Beethoven’s IST 777/8™ Sy mphonies 


Netherlands Philharmonic Orchestra and oe Under the Baton of Walter Goehr 
All Three Symphonies Complete 
To The Last Note! The Most 
Astounding Record Offer Ever Made! 
'O demonstrate the amazing value, the magnif- 


icent artistry of the Society's recordings take 
this majestic new album of BEETHOVEN’S 








NINTH .. . plus Beethoven's Ist and 8th sym- Save Over 40% off usual cost 
phonies—as a FREE GIFT! No obligation to buy When you send for your FREE GIFT Recordings, 
another record ever. We simply want to introduce you also become eligible to audition FREE any 
you to the enjoyment awaiting you in all the new or all of these 30 additional discs at the rate of 
releases listed below. Great masterpieces per- two a month. Pay only $1.65, plus shipping, for 
formed by world renowned artists and orchestras each you keep, Pay nothing for those you don’t 
reproduced on high-fidelity discs encompass- want after 5 day trial. FREE GIFT is yours in 
ing the entire range of human bearing . any case. Mail coupon now! 
THE MUSICAL MASTERPIECE Just Imagine the Fabulous Record Collection | 
SOCIETY. Dep ee You Can Build From This List! 
| 43 W. Gist St.. “ues York 23, N. Y. (Cross out only those you do not want to audition Free) 
or nigh ate gp geal anes 1. DVORAK: Syn 2. TCHAIKOVSKY: Violin Cor | 
f y= ~ al eh 3. MOZART: » Con. No. 24 4. BACH: Magnificat in D 
| fos y free rm trial cxnall-aen * 5. BEETHOVEN: “Emper meerto 6. BIZET: Symph. in C 
me I 7. VIVALDI 6. SCHUMANN: Piano Concert 
ot be sree ike 9. HAYDN and rto 10. SCHU- 
shipt per long-playing . “Tr MOZART: Jupiter’ and 17t 
oo ooo s y Symph ° t 
| turn any recording 1 pay nothing ( ——_® | } } ot 
cancel my Trial Membership at any time. an in the bucket and tt 
, y oa 6 Mussorgsky: : 
Free Gift is mi keep im any case. in G: and : : - / half-hitche of line 
ppassionata” and ‘“Moonlight’’ Sonatas 17. BRUCH: Violi 
Concerto; PAGANINI: La Campanella is MOZART: Clarinet end. Carry the line 
UD visddcusdeiicsdarecccutacneciesaes . Quin. in A 19. SAINT-SAENS: No. 3 wae peas re aa 
20. MOZART: Symph. Nos. 40 & 34 24. ‘GOLDMARK: Rusti | laul aWay. see drawing 
Symph 22. BEETHOVEN: Symph. N 23 CHOPIN: hoist antennas in cart 
AdGPOES cocccvecceccccvcccccoces ereveee Sonata No.2, 24. HAYDN: “’Surprise and Mf ary” Symphs , ; : 
; *** 25. FRANCK: Symph. in D 26. STRAVINSKY: Firebird | Always keep your t 
and Piano Con 27. SCHUBERT: Symph. No.3 28. PROKO- 2 . . 
ci z Stat FIEFF: Violin Con. No. 1 and Piano Con. No.1 29. MEN- It is easy to lose ther 
l re coe CORO BNO. eee *_DELSSOHN: “Scotch” Symph. 30. DVORAK: “American quar. | : ’ ‘ ’ 
ee ee ees ee ee — — = oe oe eee — < a on a roof.—F'rank W. D 





CORRECTION 

In his article “Trar t De 
lator Probe” in the Sept: 
Mr. Davidson inadvertent 
IN34 detector diode 
detector circuit that 
because there is no 
input side of the diode 

Correct this error by) 
IN34 directly acro 
resistor with its cath 
connected to the grour 

We thank L. D. Oder, of New ] 
Conn., for spotting and 
error. 

The photos in Figs. 5 and ¢ 
ton’s article “Again—the 
the November issue we 
The captions are 
This obvious error wa 
Zreet, of KTBC-T\V \ 


TV TOWERS =~ 


Safe Long Lasting Easy to Install 


Corry and sell the line thot 


Sell the line is really built to do the job 
that _ =e JONTZ TOWERS hove every 
“Really Built” thing . fine 14 gouge 



























SAPS H er CAPA sea RASAeeeaae wa wewwnvwvwnne se” 


todo the job. tubulor steel; simplicity of 


erecting; easier to climb; 








AVAILABLE gvarantee moximum sofety; 


at better jobbers 
EVERYWHERE wind lood up to 100 mph 


self-supporting; withstond 





MANUFACTURED BY 


JONTZ MANUFACTURING CO. 


1101 East McKinley, Mishawaka, Indiana 
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William J. Hal- 
ligan, Sr., founder 
of HallicraftersCo., 
Chi was re- 
elected chairman 
of the board and 
elected president to 
Raymond 
\ Durst, who 
withdrew from an 


ago, 


icceed 





because of 


active managerial position 
onal interests. Durst w 


the board of 


nel 
tinue as a member of 


director 


elected 


William J. Halligan, Jr. wa 


vice president—sales. He has been man- 
ager of shortwave communications les 
and a director. Robert F. H: Higan, 
director of operation for the past two 
year was also elected a vice president, 
Clifford W. Perk- 

ins, chief co p- 

troller of both 


Walter L. Schott 








Co nd Walsco 
Electronics Corp., 
Los Angeles, will 
i me dditional 
dautie i ecre 
tary—treasurer of 
the Walter L. Schott Co. and secretary 
f Walsco Electronics 
Irving I. Ser, as- 
sistant sales man- 
ager in charge of 
original equipment * 
ile for Astron F 
Corp., East New- A 
ark, N. J., was pro- 
moted to the posi- if 
tion of company a 
sale manager, 
J. W. (Jack) Merritt was promoted 


new Photofact 
Sams & Co., 
the company 
served in various 
appointments in 


to les manager of the 
Division of Howard W. 
Indianapolis. He joined 
in 1948 and has since 
sales capacities. Other 
line with the company’s expansion plans 
include W. W. (Bill) Hensler, tech- 
nical editor of the PF’ Reporter, to sales 
manager of the Book Division; J. H. 
(Joe) Morin, sales manager of the PF 
Reporter, sales manager of the new 
Magazine Division; W. D. (Bill) Ren- 
ner, Jr., one of the original 12 who 
started in the company’s Engineering 
Department, to head the Educational 
Division; Joseph O. (Joe) Goetz of the 


sales staff in charge of the Customer 
Service Division; A. E. (Archie) Cut- 
shall, production manager, advertising 
MARCH, 1956 





e 
Ururamic 


CHICAGO 8, ILL, 
World's most progressive probe manufacturer annour i wae 
new probes for your V.O.M. Provide more uses for your V.O.M. than ever before. 
NEW! TYPE 263 1 a 

, Net $6.95 
NEW! TYPE 264 1 

ha 

Net $9.95 

WORLD'S TYPE 261 |! L Ohr 
FIRST bh M R 


Net $9.95 
WORLD'S 
FIRST - 


TYPE 262 
C heck 


vite $9. 95 net 


Probes are gold-plated, with high grade components th . : 6peratine 
instructions. Nothing else to buy. Satisfactior Suaranteed. R 
Order your FUTURAMIC probes f a Se ae ee ae es a ee SP ae ee ee ee ee 1 
Pleas end me the fol ¥.0.M p 
U. S. RADIO & TELEVISION ~alng Te ~ a i 
SUPPLIES, INC. ype 261 High Ohms Probe, $9.95 
6346 SOUTH ASHLAND AVENUE Type 262 Signal Tracing Probe, $9.95 
CHICAGO 36, ILLINOIS Type 263 Polarity-Reversing Probe, $6.95 
Type 264 Range Splitter F $9.95 


the trouble witha 


“ > E = oe 
NY © - 
FRLTSTATE 


PAYS BIG! SEND FoR BB ae BIG, ILLUS 






| 
| 
| 
| 
| 
r find your way to | 
j 
| 
| 
| 
| 
| 









TEST «7 REPAIR 





Io substantia vot gum—_—~PICTURE TUBES 
“eile —— Right on the Job” 
sTuby AT HOME | = 
Write TODAY P ©) ~CENTURY’S CRT 
Approved for We rid War I 


i etera 
WEAVER SCHOOL OF REAL ESTATE. Est. 1926) 
2022L Grand - Kansas City, M ° 


BUILD YOUR OWN JENSEN 
HI-FI SPEAKER SYSTEM 
SEND FOR NEW BOOK TODAY! 


of 18} 


¢ | TESTIVATOR 


Save money. build your choice 


different hi-fi speaker systems with 8 new | 


aker kits. 36- 


mplete instruc- ; 


2-way and 3-way 
page Manual 1060 gives co 
tions for building 
Jensen speaker kit and ass 


Jensen spe 


enclosurés, —_ yo 


embiing 





TIVATOR y 


JENSEN MFG co. Dept. H 6601 S. Loramie, Chicago 38 





TESTIVATOR 
INSTANTLY 
4EN FIXES IT 


MODEL 
do you want to learn TV servicing? 





Just master the first few chapters of IT TESTS eae a ee 
IT REPAIRS Oe ee 
. R t t dim 
TV SERVICING (°° re 
FREE BONUS d receive a handy 
by ABRAHAM MARCUS and Lae ~ 
SAMUEL GENDLER th NO WIRIN HANGES. Another profit maker 
And you are ready for business! Written in tt 10-Day Free Trial-Money Back Guaranteed 
lea t nderstand sty t t ] ar 
lion MARCUS ELEMENTS O] pooner) PAY AS YOU (Aree 
— CENTURY ELECTRONICS CO., Dept. RE-3 
ni ‘pt 111 Roosevelt Ave., Mineola, 7. 
cl apt : Mt i RT TESTIVATOR, ‘ te te 
Chapt 4 : 29 
1 


THE ONLY BOOK THAT GIVES FULL DETAILS 
OF THE NEW RCA 28-TUBE COLOR TY 


A 
CIRCUIT 
C y st 
587 pages fully illustrated in black-and-white and in SAVE SHIPPING CHARGES! Encics 
color orde t 2 





Published by Prentice-Hall. 
Get your copy today! 













PEOPLE 


G-C RADIO-TELEVISION PRODUCTS 
AT YOUR DISTRIBUTOR 


WRITE for your G-C Catalog or ask your supplier. FREE! 


ae y 
j Ea manager. The _ phot 
; right: W. D. Renner, W 
bez \. E. ( 


Merritt 





G-C TEST SOCKET 6-C wanes CEMENT G-C RADIO-TV G-C SPRA-KLEEN and J. H. Morir 








No. 9220 


Slot, strip, cut twin leads 


Two punches a" xl 


No. 9260 


For both 7 and 9 pin tube 
No. 9092 


CHASSIS a 


No. 9176. 





ADAPTER KIT reat adhesion; many uses SERVICE CEMENT c 8666 
Complete, for all tests 2 oz High grade adhesive o. Charles T. Gab- 
No. 58-2 ‘ epee es 
No. 9250 No. 30-2 riele joined Tel 
— rex, Inc., Asbury 
SSF ra \ : Ps, , Park, N. J., in the 
y © . a 
, , \ , position of adver 
a rad iia \ S SS. . tising and publi 
mg wal 4 relations manager. 
. . He came to the 
6-C 300-OHM G-C DUAL SHEET G-C DUAL TUBE G-C TV company from 
LINE TOOL METAL PUNCH PIN STRAIGHTENER Thomas A. Edison, ( r. Gabriel 


Inc. 

















Arthur 


Batchel 


€ 








G-C ECONOMY G-€ ALIGNMENT KIT | G-C K-27 PRINT-KOTE| G-C SPRAY DE-OX-ID ( 
TEST LEADS Roll case and 9 matched Pressure spray Cleaner for rad “— 
Tenite prods, § eads alignment tools silicone resin TV tr Ly 
No. 9190 No. 5023 No. 14-6 No. 19-6 ae 














\. Batcheller the Der 
Radio Divisior 


























Commerce 


GENERAL CEMENT MFG. co. 910 Taylor Avenue ¢ Rockford, Illinois 


—___—_— ———— | Obituary 
Kenneth Kistler, traff 
Allen B. Du Mont Lat ( 


1dae nly at his home 
at the age of 39. 


a7, Don’t Juggle 
a mee 


Personnel Notes 

. Harold Metz yv 
tor of personnel il 
ent for RCA 
rector of personne 


of 


named director 


velop } 
Arnold K Weber 
airector organl 


“ 
was 





Thomas H. Moss, 
$7) WHEN A FINGER TIP WILL DO THE JOB FOR YOU..._ oe 


manager act 
nouncement by Renald P 
dent of the firm H. M 
tinues as general 


How many times have you had to lift and turn a big chassis in 
order to get the light correctly focused so that you could make a 
solder connection...or look for a broken lead? All this extra work 
can now be eliminated if you put a LUXO LAMP above your bench. 


Murdoct 


. Helen Staniland 


LIGHTWEIGHT AND PORTABLE... YET SO STURDY! tor sales 


Quam 


manager of Q 


The remarkable LUXO LAMP directs all the light = to a ' 

‘AN where you want it. With just the touch of a finger, Equipment Manufact 

* you can raise, lower, turn or tilt it to any angle... get the pressure of com] 

\ just the desired focus, direction and intensity of light. retires from the px 

\ Comfortable to work under, too, because it eliminates service. 

Approved by WAY reflections and disturbing shadows... and provides — ee 
UNDERWRITERS Wann glare-free illumination. sialic acide oe ae ta I 

LABORATORIE inkiien ef Censcenl 

INC. INSPECT THE LUXO LAMP AT YOUR JOBBER TODAY! 


_— 
i ’ cago. He had beer 
| et See for yourself why LUXO is the ideal lamp for your service bench, ager. 

. Glenn Hall w 
vertising manager ot ¢ 
facturing Co., Dove 


RUD dome eV | eee) ite) 7 Nile), Bille ¢.\,\e) a, i @ 


* MONTREAL, QUEBEC 


SAN FRANCISCO, CAL. 
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. .. is the word for the Miller 
#595 NEGATIVE MUTUAL 
COUPLED BROADCAST 
BAND-PASS DIODE TUNER 





Only 4°' x 7°" x 3¥,"" Deep 


The most amazing High Fidelity Broadcast tuner ever 
offered to music lovers anywhere. High Fidelity fans 
will be pleasantly surprised with the tonal quality, 
electivity, and sensitivity of this marvelous tuner. 
The frequency response is limited only by the audio 
system used. Freq. Range 540 KC to 1700 KC. 


A beautiful Black or Ivory bakelite cabinet houses the 
tuner with a Richlow brass etched panel for the 
escutcheon. Both combine to complement any decor. 


Like oll Miller products this #£595 tuner is guaranteed 
to perform to your satisfaction. Buy from your Radio and 
i arts Distributor, or High Fidelity Dealer. 


#595 Tuner net price only $1 9.50 


plus excise tox. 


SEE YOUR DISTRIBUTOR FOR 
LITERATURE OR WRITE DIRECT 


J. W. MILLER COMPANY 


5917 S. MAIN ST., LOS ANGELES 3, CALIF. 


oe TV 


the practical way-- 





TRANSVision 


*THIS MODEST INVESTMENT 

get 1 started on a most fas- 

roject — assembling 20 you 

E” type Transvision @ 
. For $15 started 

#1 (standard 

all new “E” 

package gives you 

IC CHASSIS and required 

t-stage TV COMPONENTS, 

plete instructions, 

j 1 order the 


{2)Save up to 50% 
m ready, you (3) Prepore for COLOR TV 
stage okg. =2), etc 


Shows 8 Great TV Kits: 
pinsagpecont Only Transvisic 
aptable to UHF. Ideal 
E FRINGE AREAS No Previous Technical 
rR Knowledge required. Write now 


SS TRANSVision 


CATA 
NEW ROCHELLE, N. Y. 


-—=— == MAIL THIS COUPON TODAY «= = 
| TRANSVISION, INC, NEW ROCHELLE, N.Y. Dep?. reE-3 


a 


n easy stage 
et PACKAGE 
ackage for 


PROFIT 3 WAYS: 
{Learn TV 


I'm enclosing $ _____.. deposit. Send standord kit 
PACKAG E *1, with all Instruction Material. Balance C.O.D. 


( Send FREE copy of your new TV Kit Catalog, 
§ Name 
! Address. 








Cit State 
1! y 
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;}as V ice 
| succeeds 


|}as a director 


|} control m 





PEOPLE (Continued) 


technical writer with th« 
and set up its replacement 
rram. George H. Immen 
company as applications en 
held various 


sales 


formerly a 
company 
television 
joined the 
gineer. He 
engineering 


prog 
has electronic 
and 
the past 25 years. 


positions during 


Goldman was 

manager of technical plann 

Research Laboratories of 

Electric Products. Prior to 
pointment he headed the technical sery 
ices of Physics | 
Dr. Edwin G. Schneider, former maz 
ager of Sylvania’s Missile System 
Laboratory, named chief 
of the Electronic Systems Divi 


. -- Irwin 


this ap- 


Sylvania’s saboratory 


Was 


eng inee! 


eee 
Electric 


Kosakowsky joined Pyrar 
Co., North Bergen, N. J., a 
sales engineer in the Jobber 
Division. He comes to the company 
from Steelman Radio & Phonograph 
Co, 


service 


Russell Jornd, chief engineer in 
charge of tool processing for Littelfuse, 
Des Plaines, Ill., was promoted to direc- 
tor of engineering; John Marquis, chief 
electrical engineer, to chief engineer of 
circuit breaker and thermo devices; 
Art Steele, engineer, to chief en 
gineer in charge of fuses, and Leon 
Uhl, research engineer, to chief re 
search engineer. 


fuse 


- - . Peter Schnipper, assistant quality- 
control supervisor of Triad Trans- 
former Corp., Venice, Calif., was pro- 
moted to manager, quality control de- 
partment. 


--. Dause L. Bibby 
Inc., Elizabeth, N. 
president. 
of International 


Daystrom 
J., as executive vice 
He had been vice president 
Business Machines. 


joined 


«oe Niles P. 
chief engineer 


Gowell was appointed 
of the taytheon Manu- 
facturing Co.’s Receiving Tube Div 
sion, Waltham, Mass. He formerly 
headed its Quality Control and Appli 
cations Engineering Departments. John 

Palmer was appointed manager of 
manufacturing for the Receiving Tube 
Division. He has had more than 20 
years experience in tube manufacturing 
and was most recently with Lansdale 
Tube Co. 


... Stanley F. Patten was elected 
treasurer of Allen B. Du Mont Lal 
Clifton, N. J., in addition to his dutis 
president and a director. He 
Paul Raibourn who continue 
of the corporation. Nich- 
Faleo, assistant general quality 
Allen B. Du Mont 
Labs., was promoted to general quality 
control manager. 


olas De 
anager of 


- - - Thomas P. 
of Triad 
the Los 
Coast 

ciation. 


Walker, vice preside nt 
Transformer Corp., is to head 
Angeles Council of the West 
Electronic Manufacturers Asso 
END 


Lektron’s SPRING 
SY DOLLAR SALE! 


PLUS—ANY 
WITH 


ITEM 
EVERY 


IN THIS AD FREE 
$10 ORDER! 


ELECTROLYTICS 


$1 


ELENIUM RECT! 


$1 


€ TUBULAR CON 


DENSER 


$1 
PCS. SPAGHETTI 
1 


8-PC NUTORIVER KIT 


$1 


4 POPULAR DIODES 


\ 

$1 

MOULDED CAPACI 
Rs 


$1 


HARDWARE 


$1 


STRIPS 


2000 PCS 


6 TERM 
BOARDS \ 


$1 
20 POWER RESIST TEN CHASSIS 


$1 


15S ROTARY SWITCHES 


$1 


1 PANEL SWITCHES 


15S PRECISION RESIS 
RS P 


$i $1 
THIS MONTH'S SPECIALS! 


FIVE F fERS. 455 KCS $1 


$1 

$1 

N RESISTORS $1 
sara $1 
HENRIES $1 

$1 

$1 

$i 

$1 

$1 

$1 

$1 


FREE—BIG BARGAIN BULLETIN 


HOW TO 
ORDER 


S for post 


LEKTRON SPECIALTIES 


28 Gardener Street Chelsea 50, Mass. 


Visit Our § tt Ave., Chelsea 
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NO FREE GIFTS! NO COUPONS! 


EXCEPT THE 


LOWEST TUBE PRICES 


BRAND NEW 


famous make 


PICTURE 
TUBES 


DUMONT and RCA 


licensed 


Type 
TOBP4A 
12LP4A 
T6AP4A 
T6RP4 
TOWP4A 
17BP4A 
19AP4 
20CP4 
21ALP4A 
21AUP4A 
21EP4A 
21FP4 


One Yeor Guarantee 


In original factory 


sealed carton 


PRescott 3-0330 





The Lokpet Bldg. 


TAPE RECORDERS 


Tapes—Accessories 


~ ME. 
UNUSUAL VALUES : RITAPE 
Send for Free Catal Quality Re Hiah 
' cord 
DRESSNER Y Aerce: 
Box eens. Pet Sta , x€S OF cans 


You ote 








i ~~ ~~ 


F.O.B. Passaic, : 
Write for complete tube listing. 


@ Special Purpose cnd Transmitter tubes. 


TUBE MART 


NO REPLACEMENT DUD REQUIRED! 


T. M. Price 
11.95 
14.99 
19.99 
17.95 
18.00 
19.00 
23.00 
24.00 
24.00 
24.00 
24.00 
24.00 


Subject to prior sale. 
Including 


List Price 
19.25 
24.25 
44.75 
36.75 
41.50 
32.00 
39.75 
39.00 
46.00 
46.00 
39.00 
39.75 


N.J. 


DISCOUNT 
HOUSE 


Passaic, 


=! WHOLESALE! 


SLE AND CUENTS UP TO40% LESS THAN REG 

PORE SALES EASY, AS FOU CAN GME SAILABAL / greet 
yey STL Mant Fat COMPMISSiONsS 

Post FREE COP 


The Wctet ae Puan 









DEPT RE HERTEL STATION 


BUFFALO, NEW YORK 













Wl 





U.S. Army release rand 

New Never sed or y 

Guaranteed This s Jering 

ron an be used ft solder 

r weld when ected 

any six-volt storage battery 

Jses approximately 200 

watts. The high intensity 

created between the met 

be soidered and the arb 

electrode (carb 

free with iron) can be used ¢ sie 

heat tin or aluminum Je Suitable als for 
light brazing and spot welding. Arc can be used 





6-VOLT Ieptdvienaid SOLDERING IRON AND WELDER 


for melting metals tting 

holes and soldering sear 

chassis. A 

lyzing metals and miner 
Battery solder r 

fit n Jes 2 arb 

heavy duty spring 

pieces 5 ft. heavy duty w 

cable. (Battery not ir ded 


he rf use where 


eh 95 


Ship wt 
(P.P. & Hdig. Chaos 


ITEM NO. 126 
UNUSUAL BUY 





VARIABLE SPEED UNIVERSAL MOTOR 


FOR t!0 VOLTS, A.C. OR D.C, 
Used exceller it condition, 
Special lever ce | permits varia- 
TR peed up to 00 pm ' 
shaft extends from both ‘of 


sides 
motor. Measures 7', x 3'4” diam. overall Shp. Wt. 
6% Ibs. 
ITEM NO. 127 
Your Price $2.45 


PP. & Hdig. Chgos. 75c 


WATTHOUR METER 





Leading makes re 3 e 
{ Ideal for trailer parks 0 
y volts, 60 cycles, 2-wire A 
Z amp. Heavy meta ase 8'/,"x 
% 644° x5 Easy + nstall. Shig 
wt. 14 Ibs 
ve Ass) ITEM NO. 33 $4.50 





AMAZING BLACK LIGHT 


250-watt ultra-violet light 
source Makes = fluorescent 
articles glow n the dark 
Fits any lamp socket. For 


experimenting 
nusual lighting effects 


eteetatalin 
entertaining, 





Sh 2 
ITEM “No ay $2.45 
P.P. & Hdia. Chas. 35c) 





POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole A.C. induc A 
tion motor. 15 watts, 3000 rpm ! 
3°42" x1 %" 4 mounting | stu ds 
%” shaft, 3/16" d met er 
120 volts, 50-60 cycles < 
ITEM NO. 147 
UNUSUAL BUY “$2. 45 

(P.P. & Hdig. Chgs. 35c) 


| 
| 
| 
250 POWER TELESCOPE LENS KIT 
| 
| 
| 
| 








Make your own high powered 6 ft 
Kit contains 2” diam 75” f 
and polished objective lens 


telescope! 


al length, ground 


and necessary eye pieces -< 
Magnifies 50x to 250x. Full ~ 
instructions e 
ITEM NO. 123 $2.95 % 


(Shp. Chas. 10c) 
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BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 


BLAK sa te B lamp, 
model K-4 ith U tube 
Lamp h n AB. of 

Y ts 





to fluoresce 





s t r 
Equipped with aluminum reflector 
og A.C. 2000 to 3000 hours of s 
by Underwriters has a butit-in transformer 
ITEM NO. 125 
(Shp. Chgs. 80c) 


oe 


HUDSON SPECIALTIES Co. 

25 West Broadway, Dept. RE-356 
New York 7, N. Y 

I am enclosing full rer 

be w je sure t« include 

OR, my deposit of $ 

MINIMUM C.O.D. ORDER $5.00 


C.O.D. ORDERS ACCEPTED ONLY WITH 20 DE 
PosiT INCLUDE SHIPPING CHARGES 
a7 147 33 126 123 125 127 
















| 


usifiess 


-—ae 


Merchandising and Promotion 
CBS-Hytron, Dar 

















launched an advertisi1 | 
dising campaign to pron 

Vision TV picture t ibe 

vertised on the Garry 

over the CBS networ! 

magazine The chief 

made to women becauss 

indicated to the cor 


housewife who make 
for TV 
Columbia 


ervice 


Wire & Supply Co 









Codcanbea © 


PER MALINE 


TELE ISOM THAmsmIsSION LIME 


(huaranteed 
for 25 years 
| against 
deterioration 








hows actual sample 
mission line 

ORRadio Industries, 0; 
doubled its mid-winte: 
gram for it sh Bra 


and Febr 
winter quarter 39 ad 


during 
the 


January 


publications are schedule 
Weller Electric Corp., 

is promoting its soldering 

fidelity fans with a 


photo he A 


display card. The é 
N. Kass of Radio Electri e | 

Penna., Philadelphia, d t 
kit. 


RADIO-ELECTRONICS 




































m y ae ~— —s 
BUSINESS (Continued) ------ -——-—-—5 
from the VOICE OF AUTHORITY IN SWEEPS... , 
General -Electric 7 e Department RAM Electron Dent. C ' 
Schenectady, N. Y.. develop: ae Irvington, New York : 


SPOT and FIX 
TV FAULTS jas?! 


FREE RAM BOOK SHOWS HOW! 


Typical latest field-proven servicing data you'll find in your RAM book: 





— = =e. 
of visual tube inventory control by 
which the service technician can ob 
erve his tube requirements at a glance. 
The new See-Lect-A-Tube method fea 


tures a dispenser unit which holds 250 








in the RAM Manual. In manufacturing know-how and field experience, 
you can depend on RAM for 


tube compactly 
my y. * 
Tescon TV Products, Inc., Springfield FAULT — Picture compression e FAULT — Trapez ° AUL 
ms and stretching CAUSE A E 
CAUSE — Capacitance value of winding of Yoke 
boost capacitor (connected 
Oo o =. to linearity { low ® * 
o 1a 
- . For over 10 years, RAM has specialized and pioneered in sweeps exclu- 
7 oO sively. RAM designs them, makes them, counsels TV set manufacturers 
o o on them, field-services them, educates Servicemen on them — leads the 
n o 
in tr 
— oO dustry 
- a No one but RAM can bring you such proven data — as shown here and 
a 
ie] a 
" o 





THE VOICE OF AUTHORITY IN SWEEPS 


Gardens, N. Y., is now imprintir gy dis- Send coupon today — get the BEST informat from the DRE- 







tributors’ name on it antenna car- MOST manufacturer now! 

Kay-T Ss » a Co. oO! 7 

ns ay poe at pevagee eon R AM ELECTRONICS SALES CO. - Irvington, N. Y. 
Golden Hat contest for distril : Canadian Sales Division: Telequipment Mfg. Co.,.Ltd., Ontario 


Export Dept: Dage Corp., 219 E. 44 St., New York, N. Y. 





JUST PLUG INTO 
CIGAR LIGHTER 
: ON DASH 


—_—_ 





AND YOU 










CAN USE 
fir wise a 198 Cadillacs Reo Nan ” . oa 
first prize a 1956 Ca lillac; Reg Hollan i “101” USES—No need to leave oppliances for work or pleas- (7 
. 2 ’ 3 on ave P ‘. ‘ > ° ° . « 
(Yancey Co., Savannah, Ga.), top Sales- ure behind. Take them along. Use them on business trips, l aa 
nan prize of $3,500 Series E bond, camping, at the cabin, hunting, etc. Just plug Trav-Electric st is 
George 5. Spann (Spann Hardware Co., into cigar lighter on dash. Plug appliances into Trav-Electric. " Mid 
Dothan, Ala.), first dealer prize of a That is all! s P ; er: 
$1,000 Series E bond. Photo shows 4 
Cc. J. Harshbarger, Kay-Townes sales 6 MODELS—for both 6 and 12 volt batteries. All models AN ee Electric 
manager (extreme left) with the com- change battery current to 110 volt A.C. 60 cycle, same fim <> Shaver 
ittee who drew the winners as at home. Sizes 2” x 2” x 3%" to 4” x 5” x 6”. IPS A 
Richie Piiaiieen , d : ol I Net Capacities: 10 to 125 watts. Fully guaranteed. List way we 
; ale Products, Inc., Columbus, Ne Dey prices: from only $11.95 to $54.95. 7 > 
is now packaging its Dalohm type RS : Radic : - 
miniature power resistors and type DC See your Jobber Salesman, or write for name of nearest Lights =a), $1|— 






Jobber. 7 





deposited-carbon resistors in a handy 
1ew strip package holding 20 resistors. 


pie ae 
















: Test 
Soldering —@u-< : or Equipment or 
iron WAS ike 






Heating Pad 


Uy. \elemise) |i 7 Nb g 





Mfrs. of Electronic Equipment Since 1927 bepert Saten | eraationd 
1057 Raymond Ave., St. Paul 14, Minn. il, U.S.A : ss—Harscheel 
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mali. 
THE BIG BOYS KNOW—. | 
YOUR BUSINESS REALLY 
BEGINS TO PAY OFF 
WHEN YOU START SELL- 
ING WALCO NEEDLES! 


NOW! 


Step ahead faster 4 
as an 


INDUSTRIAL 
ELECTRONICS 
TECHNICIAN 


Turn your experience into a 


























big, new better- dealin career! 
D ! day ind r I r e addir mor 
l b yu « am 
( 1 eed for m ‘ 
. p workir i 
M ire 
y Wit Ww 
ead ‘ I t electror you have 
head start ir field t beginning to 
GET INTO IT RIGHT NOW with the 


PRACTICAL INDUSTRIAL 
ELECTRONICS LIBRARY 























N math 
I i prac- s 4 1290 
1 1 ! 
on 
t and Elect 
and = adbest of Ge 
new justrial Electron- 
, \ being Circuits 
nped | rcuits. He y  & Fah 
FREE TRIAL—EASY TERMS! sane te tneee TRADE NAME OF 
spar Ganperteneertpelaeearay staan a] ELECTROVOX CO., INC. 
| McGraw-Hill Book Co., Dept. RE-3 | | . 
321 W. 41st 60 Franklin St., East Orange, N. J. 
t ing trial € tronics Libr ¥ | ‘ a emma 
| NOW IN STOCK ot FR.F*.D.j orthurnogei, inc 
NEW 18 E. 55 St 
| fae) Re) | 
| & MONOCHROME 
Laboratory & 

I TV SERVICE 5-MC SCOPE 
| KIT $79.95 
! Factory Wired $129.50 








Our dur 20) th TO THE DEALER- of Semi EXPERI- 
MENTER, INDUSTRIALIST AND AMATEUR! 


FREE 1956 CATALOG 


Jam Packed With Bargains — Everything in Radio, 
TV and Hi-Fi — Over 15,000 Top-Quality Items. 


WORLD RADIO LABORATORIES 
“The World’s Most Personalized Electronic Supply House!” 


Featuring: * Only 10% Down Payment 
* Better Than Ever Trade-Ins 
* Personalized Service 

* Up to 50% Savings on Recond. Eqpt. 





















WORLD RADIO LABORATORIES RE-3 
3415 W. Broadway Council Bluffs, lowa 
PLEASE RUSH ME: 

C] FREE 1956 CATALOG | 








[) LATEST RECONDITIONED EQPT. LIST 
AND INFORMATION ON THE WRL TRANSMITTERS 





CITY & STATE: 








NAME: 
ADDRESS: 
os 
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BUSINESS 
Production and Sales 
RE MA reported 
7,151,895 TV set nd 1 
for the first 11 n 
pared with 6,513.29 
9,138,955 radios for 
RETMA innour 
TV picture tubes 
were sold by manuf 
first 11 month ; 
8,904,106 tube value 
for the comparable 
association also note 
of 441,753,000 receiy 
first 11 months 
347,180,000 for the ur 


New Plants and Expansions 
Phileco Corp., Philadelphia, 
a new 100,000-square-f t 
Spring City, Pa 
exclusively to th 
Sistors, diodes and 
tors 
Howard W. Sams & Co., I 
Ind., plans to add a ne 
foot wing to its plant 
pleted 18 months age 
Cc. P. Clare & Co., 
new production unit at | 
American Electronics In¢ 
marketing I \ 


Chicago, 


division it 


Mergers 
Sarkes 
facilities 
ica. It will move 
duction facilities to B 
Silicon Corp. will be oy 
of the Rectifier Division. Ke 
of Silicon Corp. have ti 
new division in Bloon 
Cannon Electric Co., Ar 
purchased the facilities, t 
ventory of the Diamond Manufacturing 
Co. of Wakefield, M \ 
operate as the Diamond D 
Cannon Electric. The t 
not include plant bui { 
Tricraft Products Co., ( 
tenna manufacturer, |} 
by Frank BR Klar I 
Antenna Corp 


Tarzian 
of the S 


Hi-Lo TY 
cago. The companie ‘ 
as separate corporatior 


Penn-Texas Corp. ha irchased t 
and all the t f Hall 
crafters Corp., Chi t 
operate as a subsid 


business 


management. 


Business Briefs 


. General Electric 


ment’s general m 
stated that Americ 
$200 million to rep 
6,000,000 TV set 
replace more than 
vacuum tube du 
noted that the 
life is about four y 
. Channel Master Corp 
Y., and JFD Manufacturing Co 
B rooklyn, N. Y., have t t f 
ferences and agree 


other under their pate 


TRON 


RADIO-ELEC 




















DON’T SMASH 
RECEIVING TUBES 
--- SAVE ’EM 


WITH 


This is an entirely new method of 
renewing cathode ray and receiving 
type tubes for television, radio 

and other electronic circuits . 
the only known instrument on the 
market that will reactivate BOTH 
TV picture tubes and receiving 
type radio and TV tubes. 

























Wales Kit 


ALER | 
SALES KIT 


MAKE BIG 
HI-FI PROFITS 


Sell the finest HI-Fl. Units for custom build- 
ing or in BEAUTIFUL CABINETS ... Sell BE- 
LOW REGULAR WHOLESALE PRICES with full 
dealer mark-up and with price protection. 
TRANSVISION Hi-Fi Equipment is 
SOLD THRU SELECTED DISTRIBUTORS 


TRANSVISION, INC., NEW ROCHELLE, N. Y. 
In Canada: 1338 Queen St.-W., Toronto 3, Ont. 





1 TRANSVISION, INC., New Rochelle, N.Y. 

I Rush FREE Dealer SALES KIT on HI-FI and name 
i] of nearest distributor, 

i 

1 Name 

( Addres = 

1 

' State — 
MARCH 1956 


CATHODE RAY 
AND RECEIVING 


TUBE REACTIVATOR 


PERFORMANCE 
TESTED AND 
PROVED BY 

@ University Lab Tests 


@ Major TV Manv- 
facturer 


@ Police Mobile 
Communications 


@ Large Service 
Organizations 
@ industrial Users 


Ask your distributor or write 


ELECTRON-O-VAC CORP. 


4620 Leary Way ®* Seattle 7, Washington 


ATLAS Cobra-Jectors 


* wide angle dispersion 
} 


& 


Net $24.00 





* indestructible fiber-glass 


* all-weather construction 


Weatherproof 
universal line 
transformer, 


$5.10 Net. Net $16.80 


Designed for wide angle coverage, paging, 
high efficiency intercom, sensitive talk-back 
Tops in articulation. Convenient omni-direc 
tonal mounting brocket.. In appearance, 


they're “beauts” 


SPECIFICATIONS CJ-30 Cj-14 

Input pwr (cont.) i5w 5w 

Input imp. 4o0r8n 4,8 or 45n 
Response (cps) 250-9,000 400-10,000 
Dispersion 120° x 60° 120° x 60 
Bell Size 14” x 6” 942” x 51”" 
Over-all length 14” 812” 





Amating ‘power packages’'—wse the 


Cobra-Jectors for the “tough” jobs 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


'1443—39 St., Bklyn. 18, N. 


Atlas Radio Corp.,ltd., Toronto, Ont 








NEWEST 
ELECTRONIC 





amazing TRANS-ATOMIC 
TRANSISTOR 
RADIO KI pss 


Tran 

Ru w 

far ’ 

tT 3 
t w ; 
ws . 

assembly 

THIS IS A "'HOT ITEM i supply may 

be limited so get y | n today! 





Grayburne VARI-LOOPSTICK 


ust]. ea 


World's most sensitiv mpact radio 
antenna, Replaces inefficie oops 

ulls in stations strong and ear. DON'T 
ACCEPT IMITATIONS Ask for VARI- 


LOOPSTICK by name 


| NEW | Homogenized 


“() io 








— 


Wl 


= gs = fop QUIET CONTROLS 
Ena OF Quiet CONTACTS 


CLEANS and PRESERVES tes 
tard NONE BETTER 


Wem OFILTA-COUPLER 
BPE 1 Coupler does 52 49 


ANYWHERE! 








2 jobs 


plers 
COUPLER 


nary 
FILTA 





7 Loopstick 


King Size LOOPSTICK 
that outperforms 









$9.25 


all others! 


MEETS THE MOST SEVERE REQUIREMENTS 






tetPONieg successor to Grayburne 


“Op 
ere 4 Radford Pl., Yonkers, NY. 


| Sup 
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FREE 
CATALOG 


HERE FOR THE 
VERY FIRST 


INCLUDES 23 PAGES 
OF AMAZING 
VE BARGAINS. NOT FOUND 
f° 7 IN ANY OTHER CATALOG 


SEND 
FOR IT 
TODAY! 





— a ee es ee ee es 
I BURSTEIN-APPLEBEE CO. Dept. S$, I 
1012-14 McGee St., Kansas City 6, Mo. 


j © Send Free B-A Catalog No. 561. 


I ADDRESS i 


= EK! 6 3 Sl lr 
aT ee ae oS Ss ss me ae 




















MADE FOR 
MINIATURES! 












XCELITE 
TRANSVERSE 
CUTTERS 
© For uch extol wert 


@ Thin nose — sr 
tough end nippers 

@ Gets in where other 
pliers can't go! 

@ Also available 
chrome plated! 


@ Drop forged 
strength! 











LOOK! NO HANDS! 
Spring return 


thumb nd 






HAVE YOUR SUPPLIER show you | 
the wide line of XCELITE sr al 
purpose pliers 


XCELITE 


D 


INCORPORATED 


ept. J 
Orchard Park, N.Y. 
In Canada— 
Charles W. Pointon Ltd. 
6 Alcina Ave., 
Ont. 


Onight! 





Toronto, 


qo 
Role) @ ie) 








Watch for the 


April RADIO-ELECTRONICS 


On sale MARCH 22 








ELECTRONICS <- 


ENGINEERING DEGREE <x 


IN 27 MONTHS 


G.1l. apr I M 
I 


INDIANA TECHNICAL COLLEGE 
1736 E. Washington Bivd., Fort Wayne 2, Ind. 








Please send me free information on B.S. ENGINEERING 
DEGREE IN 27 MONTHS as checked 
Electronic Chemical Aeronautical 
Civil Mechanical Electrical 
Na 
Address 





A Superior High Fidelity 


PRE-AMP from DYNAMU 
*, x. 


er ay the new pre-recorded t 
fidelity. 60 db. signal-t 
back choracteristic. 


@ Designed for connectin 
Use with variable re 

@Equalizat 
acteristics of high fidelity s j ' 
Dist. in Canada by Musimart of Canad a, 901 Bleury St., Montreal 


Write: DYNAMU, Maico Bidg., Minneapolis, Minn. 
























technica! 


yer ature 


FL/ 








1956 CATALOG 
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t ( 
DD 
V 
D 
ins 
’ il 
trial v.} 
eq ( 
ape 
Qt} 
a 
a Mma “a 
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NLESS } 
GRAT ALL LITERATUR 
AFTER SIX MONTH 





TUBE DATA SERVICE 
An ‘ ‘ 
al 
t ympa ! 
ita nt t 
is other t i 
I yer 
Apparat ( i] 
Data D 
= # 
DEPOSITED "CARBON PRECISTORS 
Bulletin B-4a ate 
comprehensi\ 
tions, specincatiol 
performance and a 
ited carbon Precist OC} 


gyrapnhs are ¢ 

Internat ya R. 
Broad St., Philade 

TV PICTURE TUBES 

Syl Vanlas 

te ot Sylva 

Tubes lists 


includit 


) 
24-p 


pictur 
ray tubes 
manufacturers a 
foreign types. Tul 
two groups—those 
flection and 


RADIO-ELECTRONIC: 








L M B CHASSIS 


Flangelocking Precision 


Engineered 
Interlocking 

65 sizes and shapes 

for the laboratory 
manufacturer, industrial, experimenter, builder. and 
general applications where metal boxes ¢ eauired 
tocked by all electronic and geophysical distributors 
Send for tree catalog 


LM 7 1011 Venice Bivd. 


Los Angeles 15, Calif. 


Go ALV CONTROLLED 


ONVERTERS 


50-30 MC POLICE BAND 


Frequency to your 95 
exact specification. 

o 
Write for Free Catalog net 
Ga A 
“An 


Send for 
PATENT INFORMATION 
Book and 
INVENTORS RECORD 


igation 


GUSTAVE MILLER 


RE-36 WARNER as 
WASHINGTON 4, D 











ELECTRONIC PRODUCTS 
20 Glenwood PI. @ Cincinnati 17, 0. 


REGISTERED PATENT 
ATTORNEY 
ASSOCIATE EXAMINER 
U.S. PAT. OF F. 1922-1929 


without ob! 
Patent Attorney & Advisor 


U.S. Navy Dept. 1930-1947 
PATENT LAWYER 





Please Mention 
RADIO-ELECTRONICS 


When writing advertisers 


DON’T 
THROW 
OLD 
RADIOS 
AWAY! 


Here's the data you need 
to fix old sets FAST—good as new 











RADIO TROUBLESHOOTER 


THE ONLY GUIDE OF ITS KIND! 


Cuts service time in half! 


gee RY IT 10 DAYS .. . at our risk!,.., 


Dept RE-36 nea = sn & co tr 
232 Madison A iy aaa 


MI 
ADDRE 


CITY, ZONE 





Seeeceeseseseessenee? 


Rinehart Books are sold by " tending book stores 


MARCH, 1956 


TECHNICAL LITERATURE (Continued) 


Within these ] 

numerically and alphabetically. 

portant electrical and 
ics and 


groups the tubes ars 


creen charact 
mechanical dimens 
hown for each tube. The 
istics and typical ise of 
phosphors are presented i 

Sylvania Central Advertis 
bution Dept., 1100 Main St., 
N. J. 

SPEAKERS AND HORNS 

Bulletin B-1 describes mode 75 com 
yression driver type loudspe aker. B 
etin B-2 describes the m« 
1orn and 
“oustical lens 


lens assembly 
Mode | 537 
assembly is de 
model 537 ] 
nes B. Lans ( 
etcher Dr., Los Ange 


tailed 


CONNECTORS 
itsch’s AN connector 
s a section on how to select 
connector, which incluce 
of contacts, contact ize, voltag 
creepage distance and spacing 
It tells how to 
connector assembly covering 
ert insulation materials 
shes. It also contains shell 
availability check list and 
and code of contact 
nectors. 
Available to interested ( 
Deutsch Co., 7000 Avalon Blve 


Calif.: Attention R. H. | 


tion. pecily 


S1Zes 


j ge le 8, 


ws, 


1956 CATALOG 

1956 catalog describes 54 
professional electronic test 
instruments in both kit and factory- 
wired form. Features, applications and 
specifications for each model, incl 
kit and factory-wired 
in the 12-page 
units as 


EICO’s 


models of 


uding 
prices, are given 
It includes such 
vtvm’s, multi- 


catalog. 
oscilloscope 5. 
meters, signal and 
tube testers, signal 
and capacitance boxes, 
and hi-fi amplifiers. 

EICO, 84 Withers St., 
a 


sweep generators, 


tracers, resistance 


accessory probes 


Brool 


SELENIUM RECTIFIERS 
Specifications and replacement re- 
quirements for all radio and TV 
ising selenium rectifiers are listed in a 
pocket-sized 28-page selenium 
replacement guide Pulletin >. It con- 


tal! 


sets 


rectiner 
sa dhcuncnaiiiadnen of Radio Re- 
ceptor rectifiers and competitive types. 

De pt. E., Semiconductor D Radio 
Receptor Co., Ine., 251 W. 19 St., No 
rors 11, Nu ¥. 


HEATHKITS 

The Heathkits for 1956 Cata 
tains specifications, fe 
tive material as well as illu 
and schematics of test ment, 
fidelity amplifiers and preamplifie 
amateur gear and speaker-system 
The new Heath analog compute 
also described. 


Heath Co., Benton Harbor, 


-atures, 


equip 





WRITE FOR OUR BARGAIN TABOGRAM 
Free Bonus with Ev y Order 








Mich. END 


“"TABTRON'’ HI CURRENT PWR SUPPLY 


— ONE Y ANTEE 


On) 


TABTRON SELENIUM BRIDG 


Gtd RECTIFIERS One 


NEW IMPORTEL POCKET 
AC-DC titester 
1000 Ohm ’er Volt 


SPECIAL 
NEW ‘'TAB'’ MINIATURE METER 
Cree 


wanted Caeeee a 
5 More CLUS, Kec 
T U B ES 


New and Unuss 
None Rewashed of: bobs 
@ No Electrical or Mecha al R 


FULL RETMA 
WARRANTY 


HI-FI eagpicraree 
Y & ARANTEE 
Rest 
TRI-AXMIAL 2 
DUAL-CONE 2 4 
WOOFER 1 : 


**'TAB’’' HI FI SPEAKERS 


PBCO 8 


FINEST HI-Fi RECORDING TAPE 

a 7/2" Reel 200 Ft. Per Reel 
€E> Se $ $ $ Back Guarantee 
535) (e on ; - ’ 
CRY Vay) Fre: 6 s 


12 $1.55 24 $1 


NEW GE PHONO CARTRIDGES i e 


* 
*GE Ori inal Boxed, $ $ $ Ba Gtd “a 
RPXOS¢ 9 "a “ r K 


RPXO Saae 
RPXOS3A 


Replacement Needles ‘'TETRAD 


ETRAY 


TABLITE 
Flash Ki#* 


NEW ELECTRONIC 


NEW PROFESSIONAL 
Flash Kit 
AC & BATTERIES 


Es 
SET BATTERIES x 


“TA B” _ 


111 ge 4, ST 
DEPT 3REG 




















6/12-volt DC Power Supply . . . 
operates all 6 & 12-volt auto radios 
Same price range as Kits! 


Heavy duty control transformer offers 
better regulation and withstands over- 
loads for long service. Electro appli- 
cation of larger selenium rectifiers, 
combined with EPL patented conduction 
cooling increases rectifier power rating 
at lowest operating cost. Rugged, high 
quality construction, superior 

filtering, wide application. $39°5 

Only Electro offers actual proof 
with performance charts 


% AC 


DC Output 
Vv 


20 5 
20 5 


0-10 


-10 


_0-8 
0-16 





Model “NF” DC Power Supply 

0-28 volts up to 15 amperes 

Less than 1% ripple at top load. Intermit- 
tent loads up to 25 amperes. Acclaimed 
in industry for its unmatched perform- 


ance and construction at this $] 95°° 
price. Certified performance. 


SEND TODAY FOR 
7 DETAILED BULLETINS! 
— — — — —_- — —_— = 


ELECTRO PRODUCTS LABORATORIES 
| 4501-RE N. Ravenswood Ave., Chicago 40, Ill. l 


(Lt {a2} 





| Rush bulletin on | 


Electro “‘D-612” [) Electro Model “NF 


NAME___ ques . 


ADDRESS__ ‘ 


| 
| COMPANY_ 
| 


Cit... —S oS | = 
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PRINCIPLES OF COMMUNICATION 
ada sg by W. DD. Hershberger. 
Prentice-Hall, Inc., New York, N. Y. 
| 515 x 8 inches, 253 pages. $6.65 

This book describes syste rather 
than actual equipment. It emphasizes 
the capacity to transmit, store and re- 
ceive information, as well as limiting 
factors. Many interesting subjects not 
usually encountered in radio texts are 
found here. Math is at undergrad level. 

Special attention is given to the 
binary number system, noise and its 
measurement, modulation (ar demod- 
ulation), characteristics of radio waves. 
A chapter on Fourier series and the 
Fourier integral shows effective meth- 
ods for studying the square-wave and 
other basic signal The author dis- 
cusses af, radar and TV systems, show- 
ing how certain factors control the rate 


at which information flow 
The human factor is 

Music and articulation tests and 

results are given in Chapter & 


gnored. 
their 
IQ 


not 


MODERN OSCILLOSCOPES AND 
THEIR USES, by Jacob H. Ruiter, Jr. 
(revised edition). Rinehart & Co., Inc., 
232 Madison Ave., New York 16, N. Y. 
534 x 9 inches, 346 pages. $6.50 
beyond the usual book on 
this covers not only align- 
radio-TV receivers 
but sh how 
other electronic 
The treatment 


Going far 
this subject, 
ment and testing of 
(and in great detail) 
to make a host of 
measurements as well. 


Ws 


is clear at all times. Step-by-step pro- 
cedures are accompanied by diagrams 
and scope patterns. 

From early Crookes and Braun be- 
ginnings, the book moves rapidly to 
our modern-day tube. First general 
background is provided on flection, 
acceleration, focus, attenuati time- 
base generation, ete. Then the author 


goes into greater detail, discussing each 


circuit and control separately. 


The heaviest chapters are those de- 
voted to alignment and servicing of 
AM, FM and TV receivers and trans- 
mitters. The step-by-step treatment 


throughout is such that even a 
cannot get lost. 


beginner 


Aside from radio-TV, the author 
shows other applications for the scope. 
They include time measurement, null 
indication, potentiometer test for noise, 
frequency runs on amplifiers. Every- 
where we find scope patterns of actual 
measurements and diagrams. 

The uses of a scope in teaching (cir- 


cuit demonstrations) occupies an entire 








chapter. The same holds for various 
methods for photographing from a 
scope screen.- IQ | 
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THE NEW MODEL ES-550 


High Sensitivity, Wide Band 


5” OSCILLOSCOPE 


For laboratory, industrial and technician. A rug 
ged, dependable instrument for broad coverage 
of modern electronic oscillograph applications 
INCLUDING COLOR TV. High sensitivity PLUS 
single, overall wide-band frequency response 
and many other special performance features 
at most sensible price. 


% Push-Pull, Wide-Band Vertical da ogy 
10 MV/inch sensitivity. z nmf 
One OB from 10 cps. to 3.5 M 3D0B at5M 
% Direct Reading, Peak to Peak Voltage Calibrator 
%& Vertical Pattern Reversal Switching Facility 


% Push-Pull, Wide-Range Horizontal Amplifier: 
100 MV/inch sensitivity. 2 Meg 
One DB from 10 cps. to 1.0 M DB at 2M 


¥% Linear, Multi-vibrator Sweep Circuit 
10 cycles to 100 KC 
Amplified sweep retrace blanking 


% Amplified Auto-Sync Circuit 


%& Four Way Sync. Selector ‘Switeh provides for 
internal Negative ve, rr 
and Line Synchronization 


%& “'Z" Axis Input for bianking, timing, marking 
% Built-in 60 cps Phasing and Blanking Controls 


® All 4 Deflection Plates Available directly 
(at rear), with full beam 


% Tube Complement: 12A¥V v’’ Catt 
Follower-Ampl. 6U8 ‘‘V’’ Ampl.-P f 
Two 6CL6 Push-Pull ‘‘V’’ Drive ers. 6U8 "'H 
ode Follower-Amp!. 6C4 ‘'H e Splitter 
12BH7 Push-Pull ‘‘H’’ Drivers. 12AV7 Lir 
Sweep. 6BH6 Auto-Sync. Ampl. 12AU7 Sweep 
Retrace Blanking Ampi. OA2 Voltage Regula 
tor. 5V4 Low Voltage Rect. Two 1V2 Higt 
age Rect. 5CP1/A CR Tube 


% High Contrast, Filter Type, Calibrating Screen 
% Fully Licensed under AT&T and RCA patent 


Model ES-550 Deluxe: (illustrated) In custom 
styled, blue-grey ripple finished steel cabinet 


Intern 


centering fa tie 
€ g € 


2 color satin-brushed aluminum panel and 
trasting dark blue contro! knobs ase Dim 
sions 8% x 14%2 x 18% inches mplete with 


all tubes, including 5CP1/A CR tube. ( 
hensive Instruction Manua 

Net Price $235.00 

Model ES-550 Standard: Electrically identica 

above but in standard biack cabinet with black 
anodized aluminum panel ase Dimen 
8% x 1442 x 1812 inches. Complete as ab 

Net Price: $230.00 


PRECISION Test Equipment is avail 
able and on display at leading ele: 
tronic parts distributors. W rite directly 
to factory for new 1955 catalog. 


PRE C VAY) \ Apperatus Campany, inc. 


70-31 84th Street, Glendale 27, L. |, N. Y. 
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the few experts on 
Audio and Hi-Fi.... 


Hobbyist or Technician . .. MASTER ALL THE TRICKS 
THE EASY, TIME and MONEY-SAVING WAY! 
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THE FIRST BOOK IS READY NOW! 
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Systems; ,oud- New York 7, N. Y. 
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cover edition of BASIC AU DIO ( ou RSE. If d 
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6/12-volt DC Power Supply... 
operates all 6 & 12-volt auto radios 
Same price range as,Kits! 


Heavy duty control transformer offers 
better regulation and withstands over- 
loads for long service. Electro appli- 
cation of larger selenium rectifiers, 
combined with EPL patented conduction 
cooling increases rectifier power rating 
at lowest operating cost. Rugged, high 
quality construction, superior 

filtering, wide application. $39°5 

Only Electro offers actual proof 
with performance charts 


% AC 


DC Output 
Vv 


vous 
_0-10 
10 


20 5 


20 5 


_0-8 
0-16 0- 


Model “NF” DC Power Supply 

0-28 volts up to 15 amperes 

Less than 1% ripple at top load. Intermit- 
tent loads up to 25 amperes. Acclaimed 
in industry for its unmatched perform- 
ance and construction at this $ 00 
price. Certified performance. 195 


Flectro) SEND TODAY FOR 


7 DETAILED BULLETINS! 


so en en Mien aa glial 


ELECTRO PRODUCTS LABORATORIES 


| 4501-RE N. Ravenswood Ave., Chicago 40, Ill | 

| Rush bulletin on | 
Electro ‘’D-612” [) Electro Model ‘NF 

| NAME —— | 

| COMPANY. = 

ADDRESS__ —— —_— | 

an ZONE___STATE___ = 
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PRINCIPLES OF COMMUNICATION 
SYSTEMS, by W. D. Hershberger. 
Prentice-Hall, Inc., New York, N. Y. 
54 x 8 inches, 253 pages. $6.65 

This book describes syste) rather 
than actual equipment. It emphasizes 
the capacity to transmit, store and re- 
ceive information, as well as limiting 
factors. Many interesting subjects not 
usually encountered i idio texts are 
found here. Math is at undergrad level. 

Special ‘attention is given to the 
binary number system, noise and its 
measurement, modulation (and demod- 
ulation), characteristics of radio waves. 
A chapter on Fourier series and the 
Fourier integral shows effective meth- 
ods for studying the square-wave and 
other basic signals. The author dis- 
cusses af, radar and TV systems, show- 
ing how certain factors contro! the rate 


at which information flows. 


The human factor is not ignored. 
Music and articulation tests and thei 
results are given in Chapter &.—JQ 
MODERN OSCILLOSCOPES AND 
THEIR USES, by Jacob H. Ruiter, Jr. 
(revised edition). Rinehart & Co., Inc., 
232 Madison Ave., New York 16, N. Y. 


534 x 9 inches, 346 pages. $6.50 


beyond the book on 
this covers not only align- 


Going far 
this subject, 


usual 


ment and testing of radio—-TV receivers 
(and in great detail) but shows how 
to make a host of other electronic 
measurements as well. The treatment 
is clear at all times. Step-by-step pro- 
cedures are accompanied by diagrams 
and scope patterns. 

From early Crookes and Braun be- 
ginnings, the book moves pidly to 
our modern-day tube. First general 
background is provided on flection, 
acceleration, focus, attenuati time- 
base generation, etc. Then the author 
goes into greater detail, discussing each 


circuit and control separately. 


The heaviest chapters are de- 
voted to alignment and servicing of 
AM, FM and TV receivers and trans- 
mitters. The step-by-step treatment 
throughout is such that even a beginner 
cannot get lost. 

Aside from radio-TV, the author 
shows other applications for the scope. 
They include time measurement, null 
indication, potentiometer test for noise, 
frequency runs on amplifiers. Every- 
where we find scope patterns of actual 
measurements and diagrams. 

The uses of a scope in teaching (cir- 
cuit demonstrations) occupies an entire 
chapter. The same holds for various 
methods for photographing from a 
scope screen.—IQ 
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PRECISTON 
ES-550 


High Sensitivity, Wide Band 


5“ OSCILLOSCOPE 


PRESENTS 
THE NEW MODEL 





For laboratory, industrial and technician. A rug 
ged, dependable instrument for broad coverage 
of modern electronic oscillograph application 
INCLUDING COLOR TV. High sensitivity PLUS 
single, overall wide-band frequency response 
and many other special performance features 
at most sensible price. 





% Push-Pull, Wide-Band Vertical se ay 
10 MV/inch sensitivity mmf 
One DB from 10 cps. to 3.5 M DB at 5M 
¥% Direct Reading, Peak to Peak Voltage Calibrator 
¥% Vertical Pattern Reversal Switching Facility 


% Push-Pull, Wide-Range Horizontal — fier 
100 MV/inch sensitivity. 2 Meg 
One DB from 10 cps. to 1.0M Bat2M 


% Linear, Multi-vibrator Sweep Circuit 
10 cycles to 100 KC 
Amplified sweep retrace blanking 


% Amplified Auto-Sync Circuit 

%& Four Way Sync. Selector Switch provides for 
internal Negative 
and Line Synchronization 

& “Z" Axis Input for bianking, timing, marking 

¥% Built-in 60 cps Phasing and Blanking Controls 


Interna ve Externa 


% All 4 Deflection Plates Available jirectly 
(at rear), with full beam cente g facilitie 

% Tube Complement: 12AV7 ‘'V’’ Catt 
Follower-Ampl. 6U8 ‘'V’’ Amp!.-Phase 


Two 6CL6 Push-Pull 'V"’ Drivers. 6U8 “H’ 
ode Follower-Ampl. 6C4 ‘'H"’ Phase Splitter 


12BH7 Push-Pull ‘'H’’ Drivers. 12AV7 
Sweep. 6BH6 Auto-Sync. Amp!. 12A weet 
Retrace Blanking Ampl. OA2 Voltage Regula y 


tor. 5V4 Low Voltage Rect. Two 1V2 Higt 
age Rect. 5CP1/A CR Tube 


% High Contrast, Filter Type, Hee Screen 
% Fully Licensed under AT&T and RCA pa 


Model ES-550 Deluxe: ustrated) In 
styled, biue-grey ripple fin 1 stee 
2 color satin-brushed aluminum panel and 
trasting dark blue contr t se Dimer 
sions 84 x 1412 x 181 inche mplete witt 
all tubes, including 5CP1/A CR tube. Compr 
hensive Instruction Man 





Net Price $235.0¢ 
Model ES-550 Standard: Electrically ident 


| above but in standard biack cabinet with black 





anodized aluminum pane ase mer 
8% x 14142 x 184% inches. Complete 
Net Price: $230.00 


PRECISION Test Equipment is avail 
able and on display at leading elec 
tronic parts distributors. W rite directly 
to factory for new 1955 catalog. 





as at 



















Ia AMAY (/) ee ee 


70-31 Glendale 27, L. |., NM. Y. 
Export: 458 Broodwoy, New York 13, U. A. 
Conoda: Atlas RodioCorp., Ltd., 50Wingold Ave., Toronto 10 


84th Street, 








RADIO-ELECTRONICS 


GET INTO ONE OF THESE 
GREATER OPPORTUNITY FIELDS 


the few experts on Wills 
Audio and Hi-Fi.... MEGTSE 


T EQUIPPED 


Hobbyist or Technician . . . MASTER ALL THE TRICKS cones: 
THE EASY, TIME and MONEY-SAVING WAY! 


Approved for Veterans 


bear ge eres Reena FREE BOOK ‘ 
I — .... helping to bu d rey ntain and ser é fn a Hi-F 0. W.COOKE, ss M, by 
ELECTRICAL SCHOOL 


THE GERNSBACK AUDIO ane anu pcan LIBRARY A TECHNICA Tao 


500 5S. PAULINA ” Y ept H 
FIRST and NLY COMPLET! ELECTRICIT ELEVISION © RADIO © REFRIGERATION © ELECTRONICS 
t and Hi-] ckgecrping no Saas Cages 
; B. W. COOKE, Pres 
! COYNE ELECTRICAL 
i} 500 S. Paulina St 


~JU UU eae oe oe ee 


RNSBACK AUDIO AND HIGH 
rY LIBRARY PLAN YOU CAN 


Here . How - Library Plan smn 


ver 


YOUR OWN HOME FOR 


THE FIRST BOOK IS READY NOW! 
BASIC AUDIO COURSE, by Donald Carl] Hoefler, well-knowr 
£ , giv you all e lowde \ ag tre y 


lume 


ou W 


High Fidelity Equipment; The 
=e ee NO-RISK COUPONs a= = = = = 


GERNSBACK LIBRARY, INC. 
Dept. 356, 25 West Broadway, 


peaker and Spe aker 
5) New York 7, N. Y. 


e! ,oud- 


speaker Enclosures, 


FILL OUT THIS 
NO-RISK COUPON 
TODAY! 


All you have to do is 
fill out thi coupon 
and mail it today 
Just check the box 
that suit you best 
Don’t delay! Get your 
copy of BAS I¢ 
AUDIO COURSE for 
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Acresound 


ULTRA-LINEAR 





BEST FOR EL-34/6CA7 
AND 6550 OUTPUT TUBES 


match is the 
TO-330* transformer. Percentage of screen 
winding is chosen according to Mullard 
recommendation for operation of the 
EL-34 tube. Screen and plate winding 
sections are interleaved and tightly cou- 


A perfect assured with 


pled for maximum power output over the 
greatest bandwidth. 


Acrosound output transformers with Acro 


developed Ultra-linear amplifiers assure 


the finest sound. Lows are more articu- 
late, transient qualities of highs are pre- 
with 


realism. Details and catalog upon request. 


served and reproduced sparkling 


* Patented 


ACRO PRODUCTS COMPANY 


369 SHURS LANE, PHILADELPHIA 28, PA 
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pw HERE IS LATE INFORMATION INA 
HANDY FORM FOR TELEVISION AND RADIO 
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AUDELS T.V. RADIO 
SERVICE LIBRARY— 
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COMPLETE ference Home Study 
a VOLUMES. Get this Information 


or Yourself. 

7 DAY TEST—PAY ONLY $1 A Month 
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AUDEL, Publishers, 49 W. 23 St.,N.¥.10,N.Y. 
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THE FABULOUS 


Roland Gelatt. J. B. Lippincot 


Fifth Ave., New York, N. Y. 
inches, 320 pages. $4.95. 

The author’ musica ba 
causes him to record the phot 
aeveiopment Ir c ne 
played and the 
persuaded to perform f 
led through the period of s« 
dises to the el ed \ 
shellac record and so to ff 
ern microgroove 

The historical value of the 
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of the century is represent 
struggle between the Victor 
Machine Co. and ( t an 
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Edison phonograph held an it 
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of that period, and even Colum 
vlinder records t 1912 

The treatment f Edisor 
verges on open hostility. He 
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chapter and the same feeling 
to page 250, where he i les¢ 
“deserting his invention afte 


bun mismanagement 


bling 


author’s passion for facts con 
to refer—often almost in 

Edison’s introduction of the 
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proved surface materials, re 
“a standard of sound reproduc 
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There is a meticulous and ent 
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that the two most important 


in phonography came from out 
entertainment record industr 
Labs developed the electrical tr 
tion process in 1924 (invent 
orthophonic horn i byprod 


full-frequency range recording 


veloped by the British Decca ( 
the sponsorship of the Brit 
miralty as a means of distir 
between the sound f Britis} 

man submarine FS 
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INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Indiana 
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LEARN TY 


Work on late model sets—using modern equipment and 


Write for free literature, Dept. 1A for 


V.S.1. TELEVISION 





service techniques: under qualified techniciar 

Short esident and correspondence courses—no unnecessary math or theory—aiso UHF and ({ TV 
APPROVED FOR VETERANS 

residence—Dept. IAC for correspondence 


SCHOOL 


“At the most practical 
school in the west" 


day and nite classes 


1570 Firestone Blvd 
South Gate, California 








ELECTRONICS 


CAREER OPPORTUNITIES 


Now you can choose a state-chartered, non- 
profit technical institute for professional train 
ing on vocational and engineering technician 
levels. Intensive one & two year courses 


MAXIMUM TRAINING AT MINIMUM COST 
Prepare for top-paying positions as Electronic 
Technician, Laboratory Technician, Engineer 
ing Assistant, Radio-Television Service Tech- 
nician, Engineering Technician and others 
SEND FOR FREE ILLUSTRATED BOOKLET R-3 
WESTERN ELECTRONICS INSTITUTE 
APPROVED FOR VETERANS 
5119-21 Sunset Bivd. Hollywood 27, Calif. 











RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St New York 4. @ ¥. 
OFFERS COURSES IN 

ALL TECHNICAL PHASES OF 

RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 

L Write Dept. RE-56 for Catalog 











GET INTO 


j 
ELECTRONICS 


! n Janna Ma ; J s 
" Write for catalog 
VALPARAISO TECHNICAL INSTITUTE 


Dept Valparaiso, Indiana 
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ELECTRONICS ox 


ENGINEERING DEGREE ey O: 


ppor 
IN a prenany i 
Inter pecia Ma 
t ‘ ‘ ry Iva 1 
n.M l Ss I \ A 
‘ ( I a ar anical } G.1 
I Mar J 


INDIANA TECHNICAL COLLEGE 
1536 E. Washington Blvd., Fort Wayne 2, Ind. | 





MARCH 1956 
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we Train for a career instead of a b 

Demand for our graduates exceeds supp 

Effective placement. Modest costs S 


classes. Well-equipped labs. Beautiful campus 
ipproved for Vets. Enter March, June, Sept., Ja 
BACH. SCI. DEGREE IN 27 se ra 
Complete Radio Eng. courses UHI 
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students faster. Prep courses. UW rite Jea 


McCarthy, Dir fddm., for walog an 
a Your Career in Engineering & Cor 







™ 2436 College Avenue, Angola, tadiene 


EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION 


SERVICE 
TECHNICIAN 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000 
$10,000 PER YEAR JOBS. 

UHF—COLOR—VHF 
Master the latest, up-to- SEND FOR 
the-minute TV and Color FREE 
TV developments QUICKLY BOOK TODAY! 
WESTERN TV offers real experience on live equipment 
n our BIG SHOPS AND LABORATORIES in the shortest 
Practical time under expert instructors. Graduates are 
in big demand because they have the ‘‘field expe 
rience” necessary for immediate ‘‘bench r super- 
visory Positions. You learn every phase of Radic 
TV servicing (AM, FM, VHF, UHF). WTI men win fas 
promotion can demand better pay deve 
highly profitable businesses of their wn with th 
latest and most PRACTICAL PERSONALIZED TRA \ 
BEHIND THEM. You concentrate a your time on bein 
a@ PROFESSIONAL TV SERV CE TEC CIAN non 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Plan 
APPROVED FOR VETERANS. Find out how you can eg 
nto the TOP PAY GROUP — Send for this fact-packe 
book NOW! 
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INSTITUTE 
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Television 
Servicing Schoo 


qn am eran amen an enuranapepanasare= 
I Western Television Institute Dept. E-356 
| 341 W. 18th St., Los Angeles 15, Calit 

Without obligation, please send FREE fully illustrated 
— et. (NO salesman will call.) 
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TV CALIBRATOR. RCA wR-3 149.50 ( com The ‘ R t 
3 OSCILLOSCOPE, S$ 24.95 ‘ Rok VW 
SNOOPERSCOPE TUBES. CRI-143 w 3.50 School { 152 uC \ 
INFRA RED FILT rER ’ New 1.50 RPD Art N 
115 v SELENIUM RECTIFIER. 12 f Del Ele, é 
> Tarzia New 3.00 a ‘ 7 . H \\ 
SELSYN MOTORS 115 voit, 60 cy 9.75 De\ Tech | 7 
} 
Dre ner yA ; 
2 COLOR TUBE CARTONS ins D 
“ k New \ ; , , Ss : 
ty t t . 
- . a D M ( ‘ 
y 1 T Rr } 
tive ‘ t va 1 
M ’ tity: 100 Ed . Ra ¢ I ( 
w f : t . . ( 
SiZeE FOR TUBE PER 100 . h Rive I 
v t 6AU6 t $1.00 Ele I Prod iK I s 
37 6SN7 1.25 Electr \ ‘ I | | ( i 
GT 183 t 1.50 . \ 
G 5U4G t 2.00 File r O-Va Cor 
WHITE GLOSSY BOXES k a Ir ‘ ; R 
c et y t ank t € I 
ot wise : as above FICO 
Sa 1 y ow : | 
Specify ‘whit wt Electronic Pu hing ¢ ‘ 
TUBE STACKERS Ey R + ( 9 I 
Whit y nly u tacker 
10 uM tube : GT \ 
10 GT art Ga r () ( 1 " ie il 
Size PER 100 - 
ker $1.50 General Ceme Mf ( : \ 
r 2.00 Ce I tric ( - } 
I 
Ge | T 
DIRECTRON SELENIUM RECTIFIERS : : I I H 
Full Wave Bridge Type ’ ; I M 
Max 18VAC 36VAC S4VAC 72VAC 130VAC Ww , ( 
Amps 14vo¢ 28V0C 42vD0C S56VDC 100VO0C H cra ( . 
1 $1.35 | $235 $3.75 $450 $7.45 eae fae? , rt I 
2 2.00 2.75 5.35 5.9% 9.15 c I 
2! 3 ; 4.15 5.85 7.85 12.75 Hershel Radio if 
4 3.50 6.45 11.35 14.35 21.75 ‘ 7 : rr J 
6 4.00 7.75 12.85 17.30 29.75 Hud r Sine altic ( y Ml 
10 5.90 11.45 19.50 24.80 41.35 H I all F I ‘ i! y 
12 7.25 14.35 22.10 29.75 44.25 t ve ir l Vl 
20 13.05 25.05 37.25 48.75 78.50 . é 
24 14.25 28.75 445 57.65 81.00 . : . Tung Ele 
30 17.95 34.35 56.50 71.00 109.00 Indiana Technical ¢ r : . y 
36 22.45 42.35 65.00 86.95 134.00 Ir ‘ ‘ pant ( +40 
50 29.50 $4.35 105.45 115.75 174.00 t ( a} : 
100 59.50 119.00 I er r B | 64 y I 
Wwe ‘ r Rectif 
T sformers and Chokes to your specificat | S. Ra & Te 
Buy from the Direct Source for Quick Delivery Jenser I rie I 
‘ Supr 





—NEW RECTIFIER TRANSFORMERS— Jensen Manufacturing | + 
1 An 7 d Elect | i 


s 7s Jerr Flectror ( Wak I rT I 
" 8s Jor & Laugt 5 ( SU W I ( 
Pri: 115V, 6O cycles input + nonin ~ Teiepie a , - ae 
SEC: 9, 12, 18, 24, ar ap J M 1 i We r Sek | 
36 volts. Continuous 45 00 We n. Wieck: I 
7.00 , + -- 
108.00 Kuhn Ele¢ Winegar ( 








—NEW RECTIFIER CHOKES— Lafavette Ra 1f 
yy Ta 15 of $ 495 Lektron Specialti l Xcelite I 
3 an oF ow Sohn 730 Littelfuse, In 93 
23 an $o¢ Se: gas Shim 3888 | Toxor Lamp Co 150 SCHOOL DIRECTORY PAGES 160 


: faltimore Technical 
—FILTER CAPACITORS— Mallory P. R & Cc I 94. 9F ye sats Tie tage 
$00 “aro so nitage Each McGraw-Hill Book ¢ 154 Scandal Wandin, Wnetonn 
1000 MFO is v 35 Merit Coil & Transfor aw t 100 Fiala chool 
WRITE FOR ""BARRY’S GREEN SHEET” Metropolitan Electronics & _ Indiana Te: Reine i 
OF BARGAINS. ISSUED MONTHLY. FREE! Instrument Co. 135 Indianapolis Electror 


TERMS: 25% deposit with order, balance C.0.D Microtrar 08 Milwaukee School | 
All merchandise guaranteed. F.0.B. N.Y.C Miller Gustave 57 RCA Institutes, Inc 


l 
Miller (J. W Co 150 Tri-State College 
I RY ~~ Mosley Electronics 106 Valparaiso Techr ul I 
Dept. RE | Moss Electronics Distributing 98-99 V.S.I. Television Sch 
512 Broadway Ve ta BY. | Musical Masterpiece Societ 148 Western Electronic Inst 
L512 Brocdway WaAiker 5- Mie | National Radio Institut. 3, 11 Western Television Ir 
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\ Packed with the largest selection of Electronic, Radio and 

. j T.V. Parts, and equipment, PA, Hi-Fi systems, tubes, an- 

nA Ty = tennas, Transistor Kits, parts and components, Test Equip- 

Ai) t { \ ment, new build your own kits, tools, books, Microscope, 

LR S\VZ3 & drafting equipment, Binoculars, Telescopes, All Radio, TV 
F ond Ham supplies — ALL AT GREAT SAVINGS — For the 

: ’ \ economy minded servicemen, dealer, engineer and tech- 

; ’ nician. CHUCK FULL OF BUYS! SEND FOR YOUR FREE 


HIGH SENSITIVITY 20,000 OHM PER VOLT DC 
Packed Into a 214"x31/2"x114" plastic case. 10,000 OHM PER VOLT AC MULTITESTER 


This Two Transistor plus crystal diode radio 
kit o@ers many surprises. utilising @ rexener- 35 va 3” METER SILVER CONTACT SELECTOR SWITCH 1% PRECISION RESISTOR 
ative detector circuit with transformer coupled 
« ° , higt a cel- 
Tent selectivits. Pulle In distant stations wits +» LOOK AT THESE FULL SCALE RANGES! 
ease with more than ample earphone volume. " 2 0.C. VOLTS: 0-6; 0-30; 0-120; 0-600; 0-1200; 0-6000 Volits—A.C. 
Kit comes complete with two transistors. 4 VOLTS: 0-6; 0-30; 0-120; 0-600; 0-1200 Volts—RESISTANCE: 0-10K; 
ee ee ae eet asa. tendenuarn. pten ©-100K; 0-1 Meg; 0-10 Megohms—D.C, CURRENT: 0-60 Microamp; 
audio sforr 5. < rs d - } 
includ h ea and as 0-6; 0-60; 0-600 Milliamps—DECIBEL: —20 to +17 db (0 db— 
structioris evdbnsxaratnn ep enaeling j 0.774V)—CAPACITY: .0001 - .01; .005 - .15 mfd—INDUCTANCE: 20- 
T-68A Complete Kit less earphones ° 2000 millihenry—OUTPUT RANGES: 0-6; 0-30; 0-120; 0-600; 





et 
m™s.260 New Super Power Dynamic 0-1200 vers 
arphone,. ideal for Trangistor The new L afayette high s« % t 
re ircult imp. 8000 ohm, sensitivi 0 LT ‘ 
2000 ohm 3.93] nary aun ber a 






much if made 
meter. Size: 61% 


RW-30A 





: 19.95 
19.25 
















@ 40-14000 CYCLE 

@ NEVER BEFORE AT SUCH A PRICE! 
Lafayette wna you one of the fin- 
est high-fidelity turnover cartridges, 
AT AN UNBELIEVABLE PRICE! 
Frequency response from 40-14000 
cycles + 2 db. Has 
to play all speeds. ! 
only 6 grams on L 
grams on 78. Output is .5 volts, 1ER 
J 75 Complete with turnover mechanism 22. 50 ™ APU 
od and knob, fits Webster, Garrad, VM, 

Collaro and tone arms of leading - 


Reg. Price manufacturers of record changers 
and play ers. : 

PK-7 Singly, Each 2.75 
In lots of 3, Each 2.50 
SLIM HIGH OUTPUT AUTOMATIC HI-Fi COMBINATION SYSTEM 
DYNAMIC MICROPHONE 4 WITH G.E. 12” 25 WATT SPEAKER 


Reg. Price -r350— Net S 95 


A pencil-slim design, high output PA Dynami 
Microphone of exceptional qualit price t 
is } of the price of ar < 1icrophone — = 
on the market toda Very smooth response, AN ENTIRE SYMPHONY ON ONE REEL OF TAPE! 
60-10,000 cycles. Omnidirectional, tiltable head. LAFAYETTE NO MORE ANNOYING INTERRUPTIONS! 
‘ t d t ce of elther high in \ 

Ft | \ TIME + 1/, TAPE fee TIME + "/s 


yvable bracket per- 


hand mike. Fea- _ i} 1800 FT. - 
Viewed. Aeonss i ot ee ; 7 INCH REEL 
Rew ) 


The Hi-Fi Photo System Buy Of The Year 


8 WATT PUSH-PULL AMPLIFIER WITH PREAMP 
FOR G.E. RELUCTANCE CARTRIDGE 


crak aaee oneal 8 watt amg € fle 
eque € € 












































































































x T 
H1-Fi 25 watt PM ape aker Complete syster 
20 































with satin chrome fin h, 54-2 
tically ene ae lle head, &” lor 
Shipping weight 2 Ibs 


1444” barrel 





9.25 






be t 
LAFAYETTE TIME + 1/2 TAPE | —_— 
1800 FT. - 7 INCH REEL \ $2.59 


















@ Checks Shorts, Leakage, and Gain 
A “must” for servicemen, experimenters and BUILD YOUR OWN 
engineers. Tests both PNP and NPN type 

transistors. Gives 2 separate checks; first 

GOOD-BAD check for shorts and leakage, and TRANSISTOR 











second for GAIN. Gray hammertone case 544"] COMPARE IT WITH ANY MIKE . RADIOS 

x 3” x 21%”. Kit includes case, meter, all AT 2 to 3 TIMES THE PRICE 
parts with fall assembly and operating instruc A_ quality crystal Microphone for 
tions. Simple to build. Fast, accurate. Shpe. PA systems, house recorders. etc. COMPLETE 8 PAGE 
wt. 3 Ibs. qrequency response 30 to 40.000 

§ ycles. Output level —52 db 
KT-86 Kit 7.95) vides ample output aor uae with BROCHURE 
D0 ' ; - low gain amplifier Complete with 
Sait 4 shielded cable, Shape. wt. 
2” ibs. 
elelem. D olt on A D PA-24— in lots of 3,each .. 3.95 7 elt: ‘ 

* Conpienly wired — Not a kit singly, each ...,.... 4.25 ot BRONK.N Y | 542 £ Fordham Re 
cee May “both AC. cacy out sees ( WEWARK.NJ | 24Central Ave 
ohms per volt on both anc Single se- PLAINFIE! 
lector a 3° 160 amp. meter. Scales: 100 SIXTH AVE LONI 139 West 2nd St 


NEW YORK, N.Y. BOSTONMASS. | 110FederaiSt 


include post with order. 


DC Volts -10-50-500-1000; AC Volts R 
0-10-£0-600-1000; Ohms: 0-10K, 0-1 Meg; EMOTE CONTROL 


DC Current: 500 ua and 500 ma; Decibel 






























—20 to +22, +20 to 36; Capacity: 250 mmf FOR SILENT 

to .2 mfd and .005 to 1 mfd. Heavy plastic 7 29 

panel, metal bottom. 414" x 342" x 154". TV VIEWING « Send FREE 132 Page 

With batteries and test leads. Shpg. wt. 4 Ibs Lafavette Catalog 
RW-27A 7.95 ‘ 


















TRANSISTOR 
455 KC LF. 


@ For Lote Listening 


One or two people can both see or hear 
the program with the loud speaker cut-off 






ANTENNA 














Specially designed for] Fixed inductance tapped to The hard-of-hearing can listen to radio or Add 
transistor circuits, only match 600 ohm input F 
ts fagere by %”" high.] ers 540- 5 ke with 365 that others can't stand the noise Tomes 
1 mmf var pe e cond. size complete with miniature phone and 20 ft. Cit 
ity 


/ In lots of 10, each pes 
Single, Each . 8 






Vy” of cable, Shpg. wt, 3 Ibs. 
9/16 x 4? e " > 
MS-166 ._ Net 1.25 eres vsseeeNet 6,50 











! 
1 
1 
1 
' 
Cov- TV without turning the volume so high L] 
i 
I 
J 








MARCH, 1956 





Your prospects 


164 














mited. Y« 


You can assu 


unl 


greater | Ib s 


Do vou Posse 
background r 
for an experi 


computer tral 


work with the world’s larges 
ie engineering responsibility 


tistaction. 


s at least a 2-vear technical s¢ 


iphasizing electronics ? Then 


t 


Wi 


nce money can't buy. After ad 


ing (up to 9 months with pay 


Kingston, N. Y. school, you'll take an active 


in the fastest 
You'll learn t 

. use the fi 
computer in} 
familiar with 
In this uniq 
learn the dut 
govern your 


long an outst 


Write to N. ( 
International 
Kingston, Ne 


Customer En 


available loc 
IBM machine 
Contact your 








D 


srowing program in the electror 


e latest computing and calculating 


st test equipment. You'll work 


t-output functions, and you'll b 


the largest computer in the w 
long-range project, you can 


es of an engineer. Merit alon 


rogress. The future looks good at 


nding leader in its field. 


Heyer, Room 3103, 
Business Machines Corp., 
York. 


neers: Opportunities are also 
ly, for technicians to service 
after training with pay. 
earest IBM office. 





producer of electronic 

data processing machines, 
e/ectric accounting machines, 
e/ectric typewriters, and 
e/ectronic time equipment. 
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and the world’s largest computer 


@ As a technician at IBM, your prospects are virti 


IBM 
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IN HIGH FIDELITY | 





















Vale! 
i> WSs MUSIC CONTROL 
OF I ee 

i 3 











Featuring the new, vital PRESENCE CONTROL 
Model A20CL Music Control Center and 20-watt 


Power Amplifier. Features unique, exclusive ‘‘Pres With the thrilling new PRESENCE CONTRO! 
ence’’ control. Response 20-20,000 cps , 

at rated 20 watts, 40 watts peak. Controls include and conduct the orchestra to Suit your 

Selector \ oudness Bass - Olu / 
f siete spa lifie zes ELECTRO-VOICE MUSIC CONTROI 

saeco ‘ —— ind room acoustics for 

w-boy style Net, $124.50 GS POVE BCUOUSEICS TOI 
Model A15CL Music Contro! Center and 15-watt recording studios tne 
Power Amplifier. Similar to Mode! A20CL above ex ; 

ept Power Output 15 watts rated, 30 watts peak equal lization never 

ntrols include Power, Bass, Treble, Volume, Play ' } 

, 3 ee —" 

ng Selector and Phono-Selector Net, $99.50 skillfully blended Wi 

page PC1 Music Control Center. Serves as contre beautiful appearance 
ne amplifiers. Has self-containe shielded 

Ow-noise power supply. Features exclusive E-V — . 

Presence’ control. Other controls include Playing With ELECTRO-VOICI XCLOTRON 

selector, | dness Bass, Treble, Volume Power 
and Phono-Se Net, $99.50 
Mode! PC2 Music Control Center. Serves as contri Circuit prov ides unity 
for line amplifiers. Controls inc Je Playing Selec sf 
tor, Bass. Treble. Phono-Se r. Volume and Power switching transients and 
Self-contained, shielded Ow-noise power supply 

Net, $67.00 

Mode! A15 Circlotron Amplifier. Power output: 15 low frequency distorti 
watts rated, 30 watts on peak. Response: + .5 db 
20-50,00' Net, $69.50 amplifier, spe aker and 
Model A20 Circlotron Amplifier. Power Output: 20 reality of reproduction 
watts rated, 40 watts on peak. Response: + .5 db : 

0-60,000 cps Net, $85.00 
Model A30 Circlotron Amplifier. Power Output: 3¢ 
watts rated, 60 watts on peak. Response: + .5 db 

0-75,000 cps Net, $108.00 
Mode! ASO Circlotron Amplifier. Power Output: 50 


watts rated, 100 watts on peak. Response: + .5 db 
20-75,000 cps Net, $169.00 
Mode! A100 Circlotron Amplifier. Power Output: 100 
watts rated, 200 watts on peak. Response: + .5 db 
20-50,000 cps Net, $261.00 

Prices slightly higher west of the Rockie: ELECTRO-VOICE, INC. BUCHANAN, MICHIGAN 


ever to perfection in high-fidelity 
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Let pe = m x ‘ , 


RECEIVING TUBES 
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